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chapter I 


PROBLEM AND ITS SIQHIPICHCE 


IBTRODUCTIOB 

During the past three decades two major areas of 
educational and psychological research, namely, the work 
of Piaget on the development of the Intellect and Guilford 1 a 
study of creativity have cone into prominence. Plagetlan 
theory has provided a broad framework of the development 
of reasoning as aleo the factors which might affect the 
development of the same (Piaget, 1972} Renner and Stafford; 
1972). The study of creativity has Illuminated facts of 
the creative person, creative process, and creative product 
(Gowen, 1972; Reweton , 1973). Both areas, because of 
their apparent intrinsic value in education, have received 
greater attention today from academicians, than in the past. 

However, this attention ban often bttn witneiied 
in two way®. Firstly, those who support Piaget’a theory 
have generally stressed the need to help students to 
develop the power of reasoning and akills necessary for 
adequate understanding of science (Nordland,et.al; 1974; 
Lawson 1975; Chiapetta 1976). In contrast the other 
group of researchers namely Oetbela and Jackson, 1962, 
Wfillach ana Kogan, 1965} Stave 1970; the proponents of 
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creativity have laid more emphasis on the need for divergent 

* 

f 

thinking (Guilford* 1959) and even irrational thinking 
(Torrance and Kyera, 1974), Thie diversity of o trees 
pertaining to the intellectual development and creativity 
during the span of individual growth calls for bridging 
the gap, research efforts for which have not so far made 
any headway. The present piece of reaseaxch seeks to 
explore such a possibility. 

IHTELLECTUAL DEVELOPMENT O' THE CHILD 

The invention and refinement of intelligence 

♦ 

testa in England, Prance and United States yielded useful 
quantitative indices of intellectual status, When norm© 
er© available, a child’s development can be co@ps.red, in 
& general way, whth the development of other* But there 
wer# always sob© reasearchers, including Binet himself, 
who Bought core than a general quantitative index, 

Jean Piaget wan one who rejected the quantitative 
measures for a more qualitative approach. In the year 
1920, he initiated a long term program* to chart the 
stages of child’s par egress toward adult model of thoughts, 
Although the questions he raised and his reasesrch style 
’Methods Clinique’ were unfamiliar, he eventually won a 
wid® audience in both psychological and educetional 
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circles. His unorthodox claims about the cognitive 
scheme that the child constructs and thinks through 
which he knows that the world could no longer be 
ignored are now in fact being integrated with the sore 
familiar notions. 

Piaget, who believes that cognitive development 
proceed© in a fixed orderly sequence and that throught 
processes of children axe very different from the 
thought processes of adults, has had a great impact on 
cur understanding of cental development* In defining 
intelligence, scat of the teat users and psychologists 
who have ec?n® trusted intelligence tests lay stress on 
♦he ability to think in. abstract terms and to reason 
together wit 1 * the ability to use t eir functions for 
adaptive purpose©, Piaget regards intelligence as & 
sfe-i fir instance of adaptive behaviour., of coping 
with trsvironoan* and organising (end rsorganising) 
though** and actions. In of y er word#, for Piaget, in 
intelligence i» the ability t© adapt ©to environment and to 
new situation*, to think .and act in adaptive ways. 

Piaget* a work focussed on qualitative descriptions of 
the changes that occur ae the child's cognitive abilities 
nature* 

Flag «t, first of all defines intellegeace as the 
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ability to adapt to the environment. Adaptation takes 
place through assimilation and through accomodation, 
wit' the two processes interacting throughout life in 
different ways. In assimilation the individual absorbs 
new information, fitting features of the environment 
into internal cognitive structure. In accommodation 
the individual modifies t^ese internal cognitive 
structures to confirm to the new information and meet 
the demands of the environment, A balance is 
t' rough equilibration, as the individual organises the 
demand of the environment in terms of previously 
existing cognitive structure. Equilibration is an active 
process that involves constant interaction.between the 
individual and the environment and also establishes a 
balance between assimilation and accommodation* 


Piaget has an empirical epistemology that is to 
be approached developmental!?* He has not considered 
the world to be real but ha® studied the changing 
processes by which the growing child copes with the 
world. His amounts of development are not different 
from t'csa of strict environmentalists. However, many 
of his concepts such as assimilation and adaptation are 
biological in nature. 
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Piaget's Philosophy of Development 

Piaget sees a biological organisation as an open 
system which extends into the environment, but which at 
the same time must close in order to present its own 
organisation. Behaviour is a kind of resultant of this 
double function. Concepts related to the Piagetian 
thinking are explained below 

Knowing : Knowing is an evolutionary advance which tends 
towards stabilizing this oscillation between opening and 
closing. Through knowing the biological organization 
tends to reach beyond itself, Hence Piaget's 
episteaological search leads him to loo« at this biological 
organization. To Piaget cognitive functions constitute a 
specialized organ which regulates the interaction of the 
organism with its environment but are derived fro® a 
•general biological organisation*. 

Since, for Piaget, knowing in a biological 
phenomenon the attainment of truth is also a biological 
urg© because it is a characteristic of knowledge to 
attain truth. Truth is not eerelly a copy of external 
reality (and failure to realise this has led to 
philosophical error ), but it is rather an organisation 
of the real. 

Knowledge s Knowledge, Piaget says, is of three main 
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kinds (i) innate know-how or instinct, (li) knowledge 
of the external world through the sense organs, and 
(lii) logleo-mathematical knowledge. For Piaget the 
instincts involve cognitive regulation hut these are 
preprogrammed and rigid. 

The third kind of knowledge is a late evolutionary 
innovation. For Piaget, instincts almost totally disappear 
in primates, hut the new mode of knowledge does not 
replace instinct rather, it disassociates instinct and 
usee its components. Instinct is not exclusively pre¬ 
programmed* He recognizes that it is a basis for further 
modes of organizations. 

Piaget's concern wcs largely with the knowledge 
of cognition, with cognizance. In two of hie last works, 
•The Orasp of Consciousness' (1976) and ‘Successes and 
Understanding' (l 0 7°), he distinguished between a 
practical fore of knowledge that arose from successful 
solution of a Kohler and true understanding that involves 
full awareness, or conaicousners of that action. This 
true understanding the progression from the practical 
fora of knowledge to theught was effected by cognizance. 
This cognizance, in Piaget's view, does not emerge fully 
until age 11-12 years. Be applied strong criteria to the 
identification of a subject's consciousness? or cognisance 
in a problem solving situation. In general when a 




7 


psychologist speaks of a subject being conscious of a 
situation he means that the subject is fully aware of 
his environment. 

The theory of Piaget concerning the developmental 
evolution of intelligence does not rest on theories of 
learning based on the stimulus-response model* In 
between the stimulus-responses, there exists the 
organism and its structures. But as Apoetel (1959 ) 
has indicated it would be possible to integrate Piaget*s 
theory in this cadre by means of what may appear to he 
the objectives of the processes of learning the scheme. 

In Piaget"s work, a scheme of action le established either 
by a series of reactions or by a sequence of reactions 
and events. It may be, for example, a simple reflex action 
or a complex behavious pattern in problem solving. The 
scheme is transformed by assimilation and accomodation* 

TMe transformation answers to the definition of learning. 

In effect, confronted by new objects scheme® of action 
which are already functional c»n b» either assimilated, 
or modified by adjusting to the new situation, 

Piaget, the chief advocate of the Geneva School 
of thought has been influenced in thinking and work by 
Plato*« rationalistic tradition, work of Gestalt Psychology, 
use of logic for interpretation of thinking (classes, 
relations, grasping, or reversibility and equilibrium) 




and several individual personal!ti«s of past and present 
of his country (Irene, 1970). H© used successfully 
various techniques of symbolic logic for uncovering the 
intellectual behaviour of young childern'a thought and 
the use of search symbolic logic (components), Piaget 
was able to discuss the properties of tfiinkine (process) 
at various age levels in terms of what 'operations* 
childern within the age group are capable and incapable 
of performing, 

Piaget has been concerned with the structure 
and working of adult mind, and how it got that way* 
Piaget created a new vocabulary rather than constructed 
neologisms. However, Picget tea done two things, 
first he used existing words with slightly modified 
meaning®» and secondly, used the technical vocabulary 
of symbolic logic. His reason for employing symbolic 
logic in that language of this discipline provides 
good way of describing such the structure ©f intellect 
a© Euclidean geometry is ideal for describing plan® 
surface and rieaanlan geometry for sphere. 

Operation ; The word 'operation' seems to have been 
derived from 'action*, Operation plays an important 
part in logic which is based on a v ©tract algebra and 
is made up of symbolic manipulations. Operation in the 
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Piagetlan sense is a mental action within the person. 

It modifies the object of knowledge and renders the 
individual capable of understanding the structure of 
the transformation that has come. He has, therefore, 
attempted to develop a psychological theory of operations 
which links psychology to logic. Since an internalised 
action is an operation and thus according to Piaget the 
development of the intellect consists in the growth of 
operatic: d thinking. 

Psychologically, operations are actions which are 
interr.aliaable, reversible, and co-ordinated into a 
system c aracterised by laws which apply to the system 
as a whole. They are actions since they are carried 
out on objects before being performed on symbols, 

They are internal!sable, since they can also be carried 
out in thought without losing their original character 
of actions. They are reversible as against simple 
actions whic* are irreversible* In this way, the 
operation of combining can be inverted immediately 
into the operation of dissociation,........,.Finally, 

since operations do not exist in isolation, they are 
connected in the form of structured or wholes (Piaget 
and Inhelder, 196t). 

Here operation® are considered real psychological 
activities on which our whole effective and real knowledge 
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la baaed. Roughly speaking, operation Is a means for 
"mentally transforming data about the real world", 
ao that they can later on be organised and used 
selectively in problem solving. Operation is internalised 
and reversible and this distinguishes itself froo a 
simple action or goal directed behavioun. Properties of an 
operation can be suMnarized as follows* 

(i) The operation is reversible, it can function in 
opposite directions} (ii) A operation never takes place 
irs isolation, it is always linked to another system, 
object or ®che»#{ (iii) The operation is always a part 
of a structure and ensemble* The correct role of 
operations is to fora ays tern, which are groupings in the 
case of qualitative systems (simple classifications, 
double entry tables, serialized relationships) or groups 
when i* is a matter of spatial, temporal, algebraic, 
geometric and topological structures; and (iv) the 
conprehene&ve systems developed according to a certain 
»uab@r of chronological stages dr. eloping in a constant 
order, 


PUGET'S STAGES OF INTELLECTUAL DEVELOPMENT 

Like fyogoetky and Bruner, Piaget also propounded 
the stages of the constructions of the operations. 

Pmrhnm Placet's most notable and significant contribution 


s 








to contorporary educational thought and practice has 
been characterisation of specific intellectual 



c pebilitiee, Piaget (1955) ha® identified 
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acceptance, resourcefulness, radicalness and complexity of 
personality. 

Mackinnon (1962) has summarised the characteristic 
of preative persons as follows: intelligent, original, 
independent in thought and action, open to experience both 
of the inner self and the outer world, intuitive, 
aesthetically sensitive and free from crippling restraints. 
They also have high energy level, a persistent commitment 
to creative endeavour and a strong sense of destiny which 
includes a degree of resourcefulness and measure of 
egoticism. 

Besides summarizing the characteristic# of creative 
individuals Mackinnon (196?) feels that creative persons 
are typical of many who make up for what they lack in verbal 
intellectual giftednese with a high level of energy, a kind 
of cognitive flexibility which enables them to keep attacking 
the problem with a variety of teachniques from a variety of 
angles and being confident of their ultimate success, they 
persevere until they arrive at a creative solution. This 
kind of person should remind uB.t' at creative giftedness 
is not necessarily equated with high verbal intelligence. 

The Creative Product 

It is generally accepted that a product to be 
considered as creative must be both novel and useful. 

The product is judged qualitatively by the degree of its 
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social recognition. Another category of quality of output 
is number of words, ideas, sentences or other products 
in generalized psychological forms. Ghiselin (Taylor, 1964) 
says ‘the measure of creative product should be the extent 
to which it restructures over universe of understanding*. 

A product is obviously an outcome of some processes. 
Stein considered a process creative when it results in a 
novel work that is accepted as tenable or useful or 
satisfying by a gooup, at some point in time. The author 
clarifies and expends each part of this definition. 

By 'novel' is meant deviations from the status quo. 

It represents a reintegration of existing materials or 
knowledge for the production of something new. It is a 
consequence of interaction between a creative individual and 
his environment. 

In saying that the creative work is 'tenable' or 
•useful' of 'satisfying' the author is covering the different 
areas of ideas, things and aesthetic experiences, respectively. 
It is stressed that the results of the creative process must 
be communicated to others. This implies two requisites for 
the creative person; 

a) he must have mastered a means, or medium 
of communications; and 

b) he must have eliminated from the creative 
product those elements that axe completely 


idiosyncratic 
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in alditiaa to d# fitting the araatiwa awrfc, affara tm$f$mk 


t© ©raatiwa |jSN*ra©n a© that ha ©an ©larifyii aliar^ 


aaka frograta in hi it tmtmm mrk * 

la a&wtleatlaf that tha ©raatiwa writ ia aeotfiai 
•at aoaa telet ia ti««% pratiait® la mi® far tha that that 
i«al prataeta o®y ha owaloatai iifforaatly i,® iiffhraat 
hlatartoal porioia* Mhiia tha paaaihillty of tha mimf9-§X» 
ia aialtta4*'tha prahlaaa Is iaftaia# tha* aora atraaaai* 

In tteia Hftri, it it point#* aat that tha 1 admin* 1 ott 
ettaaptUMc ta tafia# than ia Mmslf hawmi t© » pertioaiar 


hlatoriaal parloi aad It® w tin# Jatfawalt* 


tha ©raailw# fsrooaaa 

hafiaitiaaa af araatmty la tataa tf tralta* *»ta 
CMoaU? «iw«© my t© iaflaitioaa of arastiwitjf ia Ursa 
af tfe# trneaaa. far axaapia, Stale (faflar,lt$S) atataa 
ttraa af tha haele aaavMptff&a aalartyio* tht affraaah to 
tha yrafclaaa ©# araatlrttp* that «ara (i) Craatmty it tha 
raaaflLtasfe praaaaa that aaaar* within, tha iaiiwitual* ta 
ftatrai# «n# taia ta JaApa tha araativltjr of athara ia 
iaraa ©f tha jreiiaties thap hawa jirnte*# «r atatoi 
ii ffaraatlp, is tar*# of the diataaaaa what thay 
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fcaoa pfeAttftiA tad th« otataa of ifet flolt bolero titty #«st 
«a ifc# aoaaa* itch «a eriooiaUce mtimm «t mmlmk 
list faat tint erootioity it * preaoa** It it * froMM »f 
ttypotfeaaoa foraatiM, fefpetfeaa** tittint «4 tfea «e*fty»oatI«ft 
of y»«slt§ # (if) Gractftvltr I* tfet rooaXiaat pmmm #f 
foetal trtotMotloof* Iwiitiiml* of ft® I *®t ara 
by tli® MvirooMat i® vhieb ttnoy lit#, fity to net Istifmft 
oltb that? #»firos#«i wltboot ebaafoa oooartaf ia ¥#ti 
itrt©ii©s®, fill) fm par oaaa of Mpirioal raaaarab tbt 
iifiiltloa i§ m folloott Croatlolty la that yraaaaa obiti 
raatlta in *# total work that in aeeaptad a# taaaiblt to bo 
oatful ©tr by • troop #t aoaa foittt of tiaat 

Tbit t#fi»itl©o of eroaUrity baa already boot 
•xpl«laod $»&§** tha baadi&f ’Croatia# ProAnot*» 

Torres®# (1962) deflate treatletty aa Hhe prottMi 


•f hm1i| ftp# ©r dletwbUf »l«aia§ fbtvlaf 


*«••• m hypotbe*#® scMmlif ill#, i***ia« tbaae 


bypotbataa oat oc*t-*io»tiof thus# reetilie, poaaibly 
•odlfytac mi reteatiaf tbe hypothec*'*** 

To beattell C 1t3i) the salient ebareeteri®tic» of 
ortitWo tbootht *rtt tbo aod4e» aaexpeeted «ey i® «ueh 
tli# litsts eeear to IN ereaiiee individual; they eeeur 
is » related conditio#i and eeaeUee* they stes to ©csyr 
ff ©cohere to tfc«t tbo treaties indieidoal fofitft.'t 
fcieaelf »* *i®»ftred i *» Creatie&ty too# act itooloo tiarely 




silting for inspiration* Xatsrvloso with irsneii pout* 

sad aovsiists iciiest# thfct iltoy frsyoro tbmmlmm 

for thsir work if and ssftsratiof *1 smm&*«h» iu 

that r ssbjiet smit«?r bsftar# taming to tfcsi* sori* boss! 

ass<l fr«f.fiAl insights oootr attar n ported of 
Tbsss soeonats of *hs erittlvt procsss sutgost that It 

9Mf %« dividsd into four stscss* prsporstloa* l»o«i>«tloo# 

llllsBina*Ief» md vsrlficntics* 

Crsstislty it « ooc&itivo f*pr#*ti©B sMali blostcNMi 

©at of tha sffsotftsa 4oo«in of m individual* m psrsoosUtF* 

4 fi | VI t i ^ ^ ^ 4' 4 ^ ^ ^ t S S4-1® 4 '44^4 ^JE Q w -t S' ; t ^ 

« eraatlvs iadividasl plant vsriai solution* to tbs profeiss 
shila gibing asvol rsapsuit * orsatis* indlirlitiol usa* toe 
hit sarllar aspariane* mm it asart of tbs odds of sneooM 
ssfoeintsd with felt solution. Boro tbs 000 wans* of 
eraatlvs fits in a ersstiv* alssi follows * soil doflaod 
roots* it is also to®ttngaat »f©a tbs fovosraibltttass of 
tho oovftroMssot is shiafe tbs aind it oorkiac* 


of Sir os list tf 


H«pt*a tboery ©f eognltlvo 4t?tle|n«l tons 
■soli mtmmm to tls# oooooft of orootisity* 

ft* esry priaslglt* ttat Piagot 4#floss at basin 
t-r tbs proesaa of iotollifsooo srs sis© r slat ad to it# 
Croatia* prooos®, Is play* posas, and U*t«**o? t» 
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ohildkood, eldiat itet orootiv# iaoflMtloft 

(ooolsll«tl«a» o #t*f# of »p©at*ni*ty) 4©*» aot 

wi th if® 'feat urn t r«»uit of tfeo prootoo of mmmmM&klm. i 
gridgolly rolfttogrotot, i» Istolltgoaoo, mi it 

fi84*t«o wtitss lntotfrotod with ooooaoodotloo mm rooolt 
i prodnet tb«t i* ot coo* rri4«!)«t of both orootlvlty 


infi in»olHgone«* IJo doacrribod « «roeooo arhoroby orootiflty 
tod IfttflSIftRCt no«rl* v ooeh othfr, usd tfcroofh tfoir In 


iotorootleo, firoduQ* t»t®ilig«t ootivlty at mi oort 
•dvoneo Itftli, 

A* on* ttefd'siffe flafot** otagoo of tipUlft 

dovtlopoonlt If; i« s ,or«nt that I ho ooturo of o»jr 
proeooo bt§ tfco potontiol t© ©imago rooorkoblj* lb* orootioo 
parooooo ood prodoel of » ©hi 14 at Uw ooauMMrynotor 1«*#1 «t!2 
obvloooly I-® -inch di fforoot thotof o oMli «t • ooooroto 


(1971) ooooidoro tho ouMo* iniigtel tfcot 

lM ft % “i 1 4p0©il f^W ©Hi C ; ‘ f 


bought t* taothor «» a ernttn proroos. Srwmo* 

©r; Iht othor hand, d#fia»» erootitity ®» *>.# occurs©# of 
‘ #??»©*i»o-ourpri«o* l.a. tho #*porioac* of tho unoip*?t**. 
t’■•.-■ t ttr^oo cm with ooador nod ootoolokaont lo prodvtlog 
©r eooprtfcotdlag « work, Ooefcvorth d#«rrsboo 

Mvctoato *» *b\nm Idooo* hy •arfclo# tso* 




Oraativlty ft, t Iterator a, waoelit*! with sowlaf 
frm one etaga of eegaitire d«^#l@fsai®8t t* wt©tf;#r* 
r**t©riog equilibriaa by reorgani stag jrarlowlj eonralaiad 
aleaajtt* through e#» aat of r« 


acamkic aciuswsw «m> iwtutcrm ssfsi^wm? 

It i» « realI tad foot that Inialligaae# it aat 
th* ©sly daterniamat of teaiasi© high eeadesle 

porfortoBOo or a«M**aa»at it not poscdbla la the ah tea m 

©f 1 ntellaot bat tte# jrtoosot of high tatallaat la *6© 

■» 

g unroot#* ©f high eeodeele yorfornoaeo or ««M«faaaat* 

4 ouaber of other foeloro which are broadly group#* into 
thro# categoric* ui al*o •# foot aoadeat le parforaMmaa to 
* graat artaat* Ti»s« «r» dteerllHolbelovt 
|ll faraoaa) footer* Cedar thle faster v» 


C 



( 



•»! laolad* aft* aes and health «• 
faaaibla laflaaaelaf f aetata* 


Sacia-tnatorii footer* •aeia-aeeMBi* 

eeatme**, ?h* ©ultarol baehgrows*» 


1mm mA fftcralMl 


«<rlr©aa«ftt mjt of foot aeadeai© growth. 


P«yehelefl©«l footer* letalligane*, 
.aefelaraaaat aatSwatiaa, goal* and 


aaglr«*!*•*• 
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mlt cmmp I* IntoroaHt, pmr&m&Hty 
Wltoloo ***4 iotolioetoftl 

#f ii % # «imi *s4 cmimty «ro infsortmot 
footer* oonoldorto otoor thlo mIim 
I t woo thought that tto 'Mutd otrootaroo* or 
*©*• ltifiooi oforotloso tovoloyo* durisf *4*>1 .ooeoaoo* tolp 
Is tot tor s»5tr«t«j4iaf of oelonoo oufcjoeto* tin©# 
thoo# «*j#et§ ®ory widoly is dotlinc with otoplo to tortroot 
oonoofto* tto ran#* of «e*plt*iiioo of oenoopt on® ho e 
oloooiflod ie otojooto i* pfcjwtoo f mthmmtim, otonlotry 
•no fcloiOKF* Is otto* ver&o tto tonefaiac of 1 tto*o nohjootn 

of tto oAolooeoat ptfil®# Soneo aotoool* Mtoovotont 
•npool*lly la o©ita«o «ffe3»«i« oof to e©a«sid*r#i m» « 
dotoraiaoat of lfttolloetool toilopnt. 

iivrsuacrsu «montm m aociMcoHWic stum 


y ^ 11 -0^ ^ ^ 11 


I 3^ I ^j!-' ^ $j^ ^ 


•oO too4©-#oeo«i*i« otnto« mi typoo of oobooUnc h%* to#* 
««4 oeotlowo to to » eo&trevorftiol i«oot i« tfovoloynmtol 
It is mu ioso® both of ttoorotionl ant 
prnotion! sti*ift•«*«•• ftoorotiooiiy, it i» i»portant t© 
aao©rt*$» tto orrlromoatol fMtoro ttot foetlitoto, 
l;-;t«UootwI tovolopMSt nto tto ostont to otoofc v *$ 




mli iotoroot, |«r«0MUt| 

tmlmhlm mA ftatoUootooi a«v*:of»tttt 
of tbo nisi mi orootiTity or* iofortoat 
footer* «e®*44*rf#4 ooflor tM» ootofory* 

It «mo thought thot tbo gferaNtarog* t* 

logiool oporotimo tovolopod Iwi»g mtetooomot 
is bottor tMOorotaodlag of oeloooo mfejoeto* Moot 
thooo otfbjooto irsry vigoly i® d«iUii| tilth oioplo to obotrool 
ooaoofrto* ffe« r§af« of ecoyloxitloo of ©eseojrt e*s b# e 

mi4 biology* I® otbor mt 4« tbo toftshlag of tfcooo oifrjootui 
®%y folthor hloftor or ftoilitoto tbo iotfUtetoa govotoy* • 1 
of tbo oiolooooot pupil »* I mm ooadmie mmkimwmmt 
•oyoololly i® ooiooeo ®A^«ets oaf bo eoMitorod *» * 
4®toroioa&t of iotoUootool tonhjowt* 


JIB® ftOC X 4 b*SC 09 CWQLC 


«4 tooio-ooooooio otutoo mA typos of oohooUng boo boo® 
ttsl eoottaooo to b# « ooatrovorotol loon* is govoieyoootol 
poystelggy* It to * iooiao both of tbocrotieol o®4 
yrootlool sigoificsfieo# fbooroticaJUly, it 1» ioportoat to 
ocoortoiB tbo osvirooMBtol footor* thot fooiUtai*, 


iot»UMt«a tfroUpant mi tho iflitl to ohUfc 





voriifeiee ,«# latoUootnai 

of fh> «tni mi cro*ti»ity «r« ispnrtofit 


11 1.*>#■■■■ i«r 


•f V 


It *«o thoogtot tint tte otM*crlaroo* or 

loftoni operation* deroloped Awing odtoloeoee*** fetip 


eObjeet* ®«ry vidil; in dNllaf with »i»pl* in *te®tr*et 
aoaoojptt* fte# rang* of e copies! tin* of ©eaeopt eon k# e 


olooeift*4 it nijMla on pk&Btm, wbttmmt&m# oboniottf 
one biologf# la otter word* tte of tbooo •AJ#efe» 

o my li 0: *i it n' binder of** f e® \ t i **• <* *t $ % t-.e fntnUeet deeoXejpnamt 
of tb* adolnaoent poplin. lone* oeedemln aflfel*re*ent 
oepeelollp la eel one* adbjoeto «*? be nonet dor edi on o 
determinant of intellectntl development* 


rsuBcffeL Bimonttn urn mcxo»iccmic «4fi§ 


fit reletiomefcip beteea latelleotoel development 
end oooAiN#s«»e«l« etetoe *»4 tppee of eefeeoli&f tee boon 
mmd eemilamtm t# bo * eomtoreeermiml ieeee U dmvmlepmemiel 
pofohoi^ar* It to on toon* both of theoretical «b4 
p-ira® tluiiLl i&ldtoifiemioo. > ,r * iteilceUpf t© 

meeerttftm tbo esttreomemtnl footer* thmt faetUUU, 


tntoUooiiol development and tbm e*te»t to wt&efe t*.»j 



mmmt fm wiym toriaaoo la ototno* 

My^tm ( 194 $) roportod that #mtv&e*$nt*l 


toriabloa oitfeln itat hmm eorr*l#t» adfnlfloafttly orfita. 
«o«nlU*« dtvoiopMt, fb# inToatitotian bf 


$ 9 H I# rtoomoi t 2©e of ft It# il fforoo^*^ 


im flit *•## is vMeb * «Mli IMaka at oooli otogo of 
Sotollootaol dottlo|»ont* Poatol to otroottro# 
lat#Hteton.l 4#voloi*«nt proetodo tkr©ogSs lb# lotorioat 
f notion# ©f i#9i»S3«lio» mi mmminn tie* rmmlJH&g i»t# 

' 4 > ■’\} p ^ v-|i jj, H I Ppt *i .1: % - | ©a # f#<0 9 to tb# irooooo of 

iooor^orftiftof »•« ofcgoct# m into i»o-«i*li.i»f 

»«lM««f or otroetoroo of tfcotagbt, Tit# aiaiAtonootaa yrootaoto 
of Maiailotioo mi neoonodntion it adoftotloo vfelob ii 
of ftp* I# Ifiraiftf for ottoUMot of m mw eonoapt dMordlaf 


to Mufti its istolloetnal datolofarat of o obi24 »oy 'it 
mmMm§4, dopondiac «p» eortoia footer#, proaiMnt MNctf 


ft 'ptp tpp ^ ^ ft ' pjpj ft tp^ppp ^ 'P^ '^p p^' ^^PP^P^p ■ 


•'■'■ ft’ 


(lit) oooial iotorootio® mad (it) lb# ftoNttoa of onto* 

» 

r ##«!*£& »* 


Cldliroo m? poao ttaroogi tbo iifforiwt otafo* 
of d*»oloyiMit at dlfforont rotoo nltfeotgfe i» ife# 

ton* ardor, fotoiopaoB* io ooeoapllohod ttaroogfe on 
intonation totoaaa oopoiii*# footer# and tft»lrc«*#©toJ 
f«‘»« »M«fe rosry #r«a ©aiaitry to #©«ntry and a*as in « 



look* ctlMUtlAf mpmtt&mm that mslm aidltraa tUt^, 
ii» aooial ayataa la rural mxH roaaoat it aoatly baaod 
o» latoraotloa «aoa$at lit® total poopit, i»i tiaroforo 
ohaaoola of eaa»ml**tioa mi aoi wmk of rolattewM# aro 

Itral tarirewstai feta »©i y*t fadljr 
by- taobaologloal adTa&oaaaat. k* a raault tfe# iataliae’lml 
daralofWMit of ibo eMM Is nmh aoolal aorroanlittf* 
rtaaiaa mbloavoaol. 


x * Hum of tit i? is r 


Oat of iha sriffiisf obataoXoa la tbo path 
4ooalof*aat 1* tha faot that tuaBiitir ia alaoat al«a 
• obvle*i a aora vlaiblt, aora ooftapdeueua thaa 


¥ha artoroat * otolvtat tha atocUota fs»«sml eayabJAlfeUNi 
aa a fotaaiator and ao 2 Lvar of problta ratter thaa M« ability 
to aarva m • iapoaltorjr of fasts i» aaptoialljr 


lata tha aoatast of a 4o*aloftia« eoootry, 

fit IMaSttmf afet lit.? of adolaaeonta la mtMIj 
-II ffatraot froa tboao of ©hllinaa* iw#*l C 1954 ) fb «*4 
tint iatall actual frovtb Is tioloaoooo* preooala aaoothly 






-»»■*' aoolal iaralopaoat, abort tha dovalopaaat about € avdhaa 
apart 4urinf ai&iaaoo&e«„ Foraal of*r*Uo®al tblakl&« 
fata 4«v*)oya4 isriaf tfea adoltaooftoc. Ttm thlakia* at 
till atato l» aapfciatlaata* la tbo aooaa it ia Mft»Xy 
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logical mi iarolvoo lypotbotico- Doduotiwe os*r«tloat» 
?ropertftottl bogie mA C©«bla*uxi*l Systwm* fit* 
edolooeosta tint to ettsek tbt ajrobtott store 
and in ta erge&itoA Maser to sols# tbtft« 

Solti*# li taegfet ia sttcaiiyrf tebetlt to#*# 
booaaoo of lli« roeof&istd m§& fer gooeral •eitsitfto 


lltoraoy, ©nr Aopoadoaeo opts fteloatloto mi otflatfrt 
*»4 tlit valw that m lay opoa critical tloo^it* ?© 


aeblovo ®»elt oado tut coorsoo le ooeoaAary oebtoi »ei»8*« 
•boelA bt rogarAod sot os • body of soot tut to bo Maori sod 
but it opptriMiUtt for otudoat* to laitiato tiaAlte 
thot till dovtlop uoiorotsnftiAc mi tbooghttul bobsriow 
and ooUob* tbt objoetivto of toitaet ittoblac mmi bt 
flraly UbibtA is tbs oAeoaUooal philosophy of tit 


AtaoortUe tteltty, Optltsa gtowth of tacb parttaelltj* 
tbt iatorplay of isdiviAml mi group mlfbirt* t»A tb# 


'$%%o I ©f theoght problofu il1H 


era tbt basts spot «b4ob tbo obJoetires of aolstat tsabblaf 


•sari ftfi* 

t boro fort, inotosd of loadlsg a «MIA with n 
©or to in of 4#*4 oolo&tifie fact®, it i* bottor to «©vip 
hi© *s»b protofts InferaeMea, which fe# ©as «*• for oelwi?« 
parses*! «sl oooial probloes 1st or in ad alt lift* *M» 
aasssttitatss tha Asrelepesat of oeiontifio sfelUo (gpeittutel 
ptoMMtfttt) agelest tbt mm thick 4® m-\ wrm 
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either the individual or social need (Smith, 1966; Gate wood 
1968; Kline, 1966 ). 

Adolescent pupils show a wide variety of intellectual 
behaviours, while confronted with those problematic 
situation wich do not require any specialised knowledge 
for its solution. So education for understanding and 
problem solving ifc, gradually becoming the cMef goal of 
instruction in our times. Speaking restrictedly, the 
basic ideas underlying S-R theories, Gestalt psychology, 
Geneva school and accelerated learning and teaching have 
varying relevance for us in terms of learning or teaching 
means forming learning situations in which pupil3 explore 
the environment, invent concepts and apply them in several 
diverse problematic situations, them his role is to under 
go a fundemental change in the conduct of the present 
classroom teaching, the depth of focus indeterminate by 
itself, with the passage of time will be placed within the 
brackets of -oncent formation, problem solving (assembling 
included), pelf learning and maintainar.ee of life long 
eduction in an increasingly loaded scientific and 
technological society. 

The role and need of logical thinking in science 
learning being different from repeatable knowledge as 
the primary focus in the cla .room to as n focus on 
what the students are doing cognitively (the mental 
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operations involved) and how feel about it. 

The acquisition of formal operational schemata 
1® of considerable importance to the science student's 
understanding of proportional relationship, for inetance 
it is embedded in Humorous physical and biological 
concepts and principles such as gravitational accelerating 
air pressure, the chemical law of definite composition 
and diffusion. Combinational reasoning is required for 
comprehension of Kendelian genetics as in understating 
of the nature of probability, correlation represent 
the corner stone of much of the descriptive investigation 
work of the biologist* 

Productive thinking conceived as constructing, 
writing or otherwise producing solutions can be sontrasted 
with finding the correct solution or researching the goal. 
The distinction drawn by Guilford (1956) between convergent 
thinking and divergent thinking must be clearly made because 
traditional problem solving experiments have often reported 
solutions that did not fall neatly into either success or 
falure categories. Creative thinking in this sense 
represents divergent thinking. 

While on the surface stleast, there may be little 
to indicate that Piagetian theory and creativity have 
much in common, a case for a common connection can be made, 
Duckworth (1972) has said that the development of 
intelligence is a creative affair. She argues that when 
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children are stimulated, creative acts arise from 
the connecting of ideas and actions and thoughts 
(in Plagetian term* schemes’). Pearce ( 1977) has said 
that ail creativity is an expression of reversibility 
thinking. It ia a combination of concrete and formal 
thinking. He told that the highly creative person acts 
as a Kekule or 

OBJECTIVE OE THE STUDY 

The study of XI grade science 3tudenta was taken 
up with the following objectives : 

1, To identify the science students of XI 

grade accoring to their levels of intellectual 
development and categorise them Into 
(i) concrete operational, (li'' transitional 
operational and (lii) formal operational 
thinker®, 

2, To classify the rural and urban students on the 
baste of various levels of intellectual 
development, 

3, To identify boys and girls at different 
levels of intellectual development. 

4, To examine the difference at various levels 
of intellectual development of students as 




per the types of schools 


To classify the scheduled caste and non- 
scheduled caste students on the basis of 
various levels of intellectual development. 

To find out the relationships between 
various levels of intellectual development 
with verbal, non-verbal and creativity scores. 

To find out relationships between various 
levels of intellectual development of boys 
and girls with verbal, non-verbal and creativity 
scores. 

To find out relationships betrween parents* 
education and intellectual development of 
students. 

To find out the relationship between parents* 
occupations and intellectual development of 
students. 

To study the impact of family size on intellectual 
development of students. 

To find out the relationship between parents' 
income and intellectual development of students. 

To compare the sex difference on creativity 
scores at different levels of intellectual 


development 
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HYPOTHESIS 

In accordance with the objectives of the 
study following hypotheses were formulatedi 

1* Majority of the science adolescent 
students are at formal operational 
level of intellectual development 

2. Percentage of both Sexes different 
levels of intellectual development 
are equal in government and aided 
s chools. 

3* Percentage of both general and SC/ST 

categories students are equal at different 
levels of intellectual development. 

4. There is no significant relationship 
between levels of intellectual 
development and creativity 

5. There is no significant relationship 
between intellectual development and 
creativity in Urban and rural sample 

6. There is no significant relationship 
between creativity Find intellectual 
development of boys and girls 

7- There is no significant relationship 
between components of creativity and 
intellectual devel pment of boys and 
girls of urban and rural areas. 
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8. There is no significant reltionship 
between intellectual development of 
students of government and aided schools 

9* There is rio significant relationship 
between creativity and intellectual 
development of students of government 
and aided schools in Urban and rural 
areas• 

10 There is no significant relationship 
between creativity and intellectual 
development of boys and girls studying 
in government and aided schools in 
urban and rural areas. 

11, There is no significant relationship 
between creativity and intellectual 
development of general and SC/ST students . 

12* There is no significant relationship 
between creativity and levels of 
intellectual development of students 
of urban and rural areas . 

13* There is no significant relationship 
between creativity and intellectual 
development of boys and firls. 

14. There is no significant relationship 
between creativity and levels of 
intellectual develo.ment of students 
of government and aided schools. 




There is no significant relationship 
between creativity and intellectual 
development of gener- 1 and SC/ST students. 

There is no significant relationship 
between achievement in mathematics 
science and aggregate achievement 

There is no significant relationship 
between achievement in mathematics 
science and aggregate achievement and 
intellectual development of students. 

There is no significant relationship 
between achievement (in science* 
mathematics and aggregate) and 
intellectual development of boys and 
girls in government and aided schools 
or urban and rural areas. 

There is no significant relationship 
between achievement(in mathematics, 
science and aggregate) and intellectual 
development of general and SC/ST 
s tudents. 

There is no significant toelationship 
between achievement in kathematics 
and levels of intellectual development 
of science students. 
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21. There is no significant relationship 
between achievement in mathematics 

and intellectual development of studen s 
in government and aided schools of urb n 
and rural areas. 

22. There is no significant relationship 
between achievement in science and 
intellectual development of boys and 
girls. 

23* There is no significant relationship 

between achievement in science and levels 
of intellectual development of students 
of government and aided schools . 

24. There is no significant relationship 
between levels of intellectual development 
of the students with thei'" aggregate 
achievement scores. 

25. There is no significant relationship 
between aggregate achievement and levels 
of intellectual development of students 
of government and aided schools. 

26. There is no significant relationship 
between intellectual development of 
students and education of parents. 

27* There is no significant relationship 

between intellectual development of 
the students and occupation of parents. 






28« There is no significant relationship 

between intellectual development of 
students and their parents' income, 

29» There is no significant relationship 

between intellectual development of 
students and the sizi of family . 

30. There is no significant relationship 

between intellectual development of 
general and SC/ST students and their 
socio-economic back ground. 

31* There is no significant difference 

of creativity among the students at 
concrete, transitional and formal 
level of intellectual development . 

32. There is no significant difference of 
creativity among boys and girls of 
rural urban and total sample. 

33. Tliert is no significant fl difference 
of creativity among the students of 
government and aided schools. 

34 . There is no significant difference 
of creativity among general and 
SC/ST students. 

35. There is no significance differences 
among boys and girls, students of 
government and aided, students of 
general and SC/ST category, and urban 
and rural Sample for their achievement 
in mathematics, science and aggregate 
achievemen t * 
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ASSUMPTIONS 

The present piece of research rests on the 
following assumptions which helped in formulating and 
executing the plan of the study. 

The students of Govt, and Govt, aided 
institutions come from almost similar 
backgrounds and also these schofcls are 
comparable so far as the learning 
environment and facilities are concerned. 

The statements of students regarding 
parents income on the General Information 
Questionnaire have been considered to be 
the.realistic measure of parents’ income/ 
education although not fully authenticated. 

In the present investigation only three 
components of creativity via. Fluency, 
flexibility and Originality have been 
taken into account. Elaboration has, 
however, not been considered appropriate 
in the present context. 

Rural/urban and government/aided school 
nomenclature has been adopted from the 
lis+ of schools provided by the Delhi 


Administration 
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Scheduled caste have been treated on 
the basis of students' disclosure. 

Group Assessment of Logical Thinking by 
Michael J. Padilla et. al. has been 
used'to measure the intellectual 
development in both English and Hindi. 

In Hindi version the institutions and 
names of persons objects were changed. 

The usability of the test was, however, 
ascertained by way of experts' judgement. 

Creativity has been measured with the 
Hindi version of Torrence Test of Creative 
Thinking (TTCT), which is already in Use 
in India. 

Class X public examination marks have 
been considered as a measure of 
scholastic achievement of students. 

Assumption undsrlying statistical 
techniques used would naturally 
constitute the basis for drawing 
conclusions for the present study. 

DELI MIN A TICKS OF THE STUDY 


The present study vras delimited with regard 




to its area, method, sampling, tools and satistical 
techniques. These are presented below: 

The study has focused on the relationship 
of intellectual development and creativity 
and has been conducted through normative 
testing survey method. The intellectual 
development has been undertaken at three 
stages namely (i) Concrete operational 

(ii) Transitional operational and 

(iii) formal operational. Only three 
components of creativity, viz.(i) fluency, 
(ii) flexibility and (iii) originality with 
regards to verbal and non-verbal aspects 
have been considered to provide scores 

for students' creativity. 

The study has been confined to a total 
sample of 1026 students,(370 girls and 
656 boys), studying in senior secondary 
schools of Delhi. The age range of the 
students was from 15th to 17 years. 

Group Assessment of Logical Thinking 
(a paper pencil test) by Michael J. 

Pedilla it.al. was used for investigating 
adolescent thought and classification of 
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the students at concrete,transitional 
and formal operational levels of 
intellectual development, 

TERMINOLOGY USED 

In view of the various explanations advanced 
for each of the variables dealt with in the present 
study, it was considered essential by the investigator 
to restrict and delimit variables in terms of the 
following definitions. 

Creativity 

Torrance(1962) defines creativity as *The process 
of sensing gapes or disturbing missing elements, 
forming ideas or hypotheses concerning them, testing 
these hypotheses and communicating these results, 
possibly modifying and retesting the hypotheses*. 
Fluency : It respects the quantity of production within 
limited time and has no consideration or quality. Only 
acceptability of a response, within the broad restrictions 
of the instruction is applied as a criterion. 

Flexibility : Shifts in responses are the main criterion 
of flexibility, ’Shift* is gcing from one class of uses 
to another. 

Originality 1 It is determined by unusual responses. It 
is approached with three alternative principles (Wilson 
et.al. 1953 ), i.e. variety of response, statistical 
infrequent response and unusual responses are termed 
as original responses. 


Intellectual Development 
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is approached with three alternative principles (WilBon 
et.al. 1953), i.e. variety of response, statistical 
infrequent response and unusuallresponses are termed as 
original responses. 

Intellectual Development 

The construction of mental structure is a 
fundamental process of intellectual' development. 

Mental structure provides the basis for our pattern 
of reasoning, which determine ‘how and what we think 1 
and • how we interact with our environment*. In a real 
sense our mental structures are reasoning pattern and 
represent our knowledge about physical world and the 
world of ideas, Piaget (1950,1952) understands mental 
structure wMch, in the course of development, achieves 
an increasingly comprehensive and perfect state of 
equilibrium. The different stages corresponding to 
structures are ; 

(i) the stage of sensori-motor intelligence upto the 
age of 18 months; (ii) the stage of preoperational thought 
upto the age of about 7 years; (iii) the stage of concrete 
operational thought upto eleven years; and (iv) the stage 
of formal logical operations, when the adolescent is able 
to think reflectively about the logical operations 
themselves and use them systematically. This Piagetian 
model of the genetic structures of childrens' minds were 
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based, on symbolic logic and mathematics of groups and 
sets. 

With the help of his symbolic logic Piaget 
distinguishes among the availability of various logical 
operations at various age levels, e.g. combinativity, 
reversibility, associativity and identity, etc. are' 
available at concrete stage while the operational schemata 
like combinational, proportional mechanical equlibrium, 
correlation and probabilities, etc. at the beginning of the 
formal operational stage. 

Transitional Operational Stage 

Many times we find that a child has attainded 
the . concrete stage completely and alse attained the 
formal stage partially, .but would not attain the formal 
stage completely. Such students are classified in 
transitional stage. 

Logical operation In the Piagetian sense of operation 
is a mental action within the person. It modifies the 
object of knowledge and renders the individual capable 
of understanding the structure of the transformation 
that has come about e.g. put an object in a class, 
construct a classification, organise the objects, build 
series etc. 

Piaget et.al. as a result of his vast research 
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programmes, enunciated various schemes of thought along 
with experiments (commonly known as tasks), which are 
developed fo" adolescents. These are, for example relating 
to combinations, proportionality, correlations, probability 
and reciprocity etc. 

Vanita Roadrangka, Russell E. Yeany and Kiehael J* 
Padilla developed a paper pencil tasks for investigating 
adolescent thought. The test measures six logical operations 
conservation, prooertional reasoning, controlling variables, 
probabilities reasoning, combinational reasoning and corn 
correlational reasoning. The glossary of these logical 
operations are given in Chapter III. 

Academic Achievement 

It may be expressed as scholastic achievement 
of an individual in a particular branch of knowledge 
( in the present study science and mathematics) after 
a definite period of learning and training of a prescribed 
course (L&weenz,P. 1976). 

Caste 

Children are categorized into scheduled and 
non-acheduled castes on the basis of the classification 
of castes recommended by the Commissioner of Scheduled 


Caste and Scheduled Tribes. 
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Parents* Education 

Fathers’ and Mothers* educational qualifications, 
of the students, were considered a3 parents’ education. 

Parents' Occupations 

Fathers* and Mothers' occupations were considered 
as parents' occupations of the students. 

Family Size 

The total number of children and parents have 
been considered as family size of a family. 

Parents' Income 

Total income per month of mother and father has 
been considered as parents' income. 

Environment 

Urban are$s : The urban area has been 
considered a place with all sorts of 
urban facilities of District Head Quarters 
as accepted by the Directorate of Education, 

Delhi Administration, Delhi. 

Rural Areas : The rural area has been 
considered a place as accepted by the 
Directorate of Education, Delhi Administr at-* on, 


Delhi 
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Tyoes of Schools 

Only two types of schools have been considered 
for this study (i) government schools, the institutions 
run by government agency, as recognised by Directorate of 
Education, Delhi Administration, Delhi, (ii) aided schools 
these institutions are run by private managements with 
financial support of the government, as recognised by 
the Directorate of Education, Delhi Administration, Delhi, 
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CHAPTER II 


R-EVXE& OF xHE RELATED LITER AT TEE AND STUDIES 

INTRODUCTION 

The review of the literature in educational 
research provides one with means of getting to the 
frontier in a particular field of knowledge. According 

to Miller (1965) research worker must he aware of what is 

----—:r 

known with some degree of certainty, what is accepted as 
truth by some hut not by others, and must have some inkling 
of the nature of unexplosed areas where additional 
research should be conducted, 

Borg and Walter state that, ‘the review of the 
literature on educational research provides one with 
means of getting to the frontier in a particular field 
of knowledge'. It involves locating, realising and 
evaluating reports of research ae well as report of 
observation and opinions that are related to the individual's 
planned research project. 

As such the review of the literature is necessary 
for scientific approach and is reported by almost all the 
investigators in areas of scientific research. The 
investigator cannot have an insight into the problem to 
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b® investigated, unless and until he has learnt what 
others have done and what remains to be done in a 
particular area of interest. Thus the, related 
literature, besides forming one of the early chapters in 
a research report for orienting the readers, also serves 
some other purposes which are given by Good, Barr and 
Scates as follows (i) to know whether the evidence already 
available solves the problem adequately without further 
investigation and thus to avoid the risk of duplication, 

(ii) to previde ideas, theories explanations or 
hypotheses valuable in formulating the problem, 

(iii) to suggest methods of research appropriate to the 
problem, (iv) to locate comparative data useful in 

the interpretation of results and (v) to contribute 
to the general scholarship of the investigator, 

JUSTIFICATION OF LITER AT IB E 

The researcher has tried to find out the needed 
studied in the areas of intellectual development, 
creativity, academic achievement and socio-economic 
status and during his hunt for the related literatus?© 
it was found that there was no study available which was 
parallel to the present study. All the studies had 
either different combinations of variables or were 
taken at different levels and on differnt sample. 

The researcher also tried his best to review foreign 
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as wall as Indian studies necessary for this project. 

These reviews axe presented under the following headings 

1. Studies related with intellectual development 

2. Studies related with intellectual development 
and achievement in science. 

3. Studies on creativity. 

4. Studies related with intellectual development 
and creativity. 

STUDIES RELATED TO THE INTELLECTUAL DEVELOPMENT 

Bruner (1966) maintained, that mental growth was 
essentially discontinuous and therefore hast described 
by stage development theories rather than theories 
postulating gradual acceleration process. This is one 
of th© several important conclusions concerning our 
understanding of human being on genetic development. 

Since then the stage developmental 'not only has remained 
a dominent view point in psychology but has gained a 
steadily increasing importance in the thinking of 
education. This evident both from the attempts made to 
construct school Science curricula fitted to developmental 
level and to analysing existing courses by the same 
criterion, e.g.» Piaget's theories have been used to 
guide curriculum planning in the writing of materials 
for the Australian Science Education Project (1920), 
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Bind in Britain the School Council* s 5113 projects have 
similarly been developed as a science teaching schime in 
■which his ideas and findings are widely used in preparing 
materials. Hall (l97l), Ingle and Shayer(i97i and Shaye 
Shayer (1970-72) in a series of three articles have 
prescribed courses based on Piaget's developmental 
stages and have demonstrated its usefulness by providing 
a close analysis in these terms of Huffled *0' Level 
Courses in Chemistry and Physic®, 

There have been a number' of researchers to study 
the developmental level by using Piagetian tasks. 

Piaget and Inhelder ( 1958) 

Elkind (1962) administered three Piagetian tasks 
on 240 college students and found that only 58$ students 
were clear about the conservation of volume concept. H© 
also reported that most of the college students were still 
at the conceet® operational level. 

Jackson (1965) studied the growth of logical 
thinking in normal and sub-normal children and found 
that about half of the sample population attained the 
formal operational stage. Evidences are available to 
the effect that a sizable number of children do not 
reach formal operational level, 

Lovell, et.al. (1966) reported that majority of the 
adolescent pupils do not reach the formal operational level. 
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Dul® (1970) also report®! that very few adolescent 
perform at the formal operational level. 

Kohlberg gold Gilligan (l97l) were of the opinion 
that all normal children reach the concrete operational 
level at their adolescent stage but it is not true that 
all must reach the formal operational level. 

Hal® (1972) found that large number of hie sample 
subjects were at the concrete and Transitional Operational 
stage. A study conducted on 13t college freshman 
(McKinnon 1971) showthat 50^ were at the concrete operational 
level, 25$ were at the formal operational level. 

Lang ( 1972) also found that even eleventh graders 
fail to mainfeBt formal thinking on problems dealing 
with mass, weight, properties, speed, velocity and 
acceleration. 

Not only normal children but also sizable number of 
gifted children do not attain formal thought. It is 
rereraled by the study of Duilt (1972) that two fifth 
of gifted children in the age group 16-17 years failed 
to attain formal operational stage. He also reported 
that two-third of the general population failed to 
achieve formal thought, 

Farrell (1969) reported that the percentage of 
formal level thinker decreases and may revert to the 
lower level of cognitive development, Eow®(1974) 




reported that even Tipper level secondary students ex 
excepts a few who were bright, could not reach formal 
operational level for the solution of most problems 
on Piagetian tasks. 

Renner and Stafford (1972) studied the intellectual 
level of 290 students of grades X? XI, living in the state 
of Oklahoma and administered 6 Piagetian tasks to assess 
the intellectual level. It was found that about 66# 

wer® at concrete operational level, 20# at the transitional 

f 

stag® and 14# at the formal operational stage respectively. 

In another study Renner and Stafford (1972) investigated 
the level of intellectual attainment of 298 Junior High 
School students of grades 7,8 and 9, living in various 
parts of Oklahoma, Six Piagetian tasks were administered 
and it was found that 77# were at concrete operational 
level, 13# at post concrete level and 6# at the formal 
level, 

Lawson and Renner (1974) administered six Piagetian 
tasks on 588 students of class seven to twelve from 25 
schools and the subjects were in the age group of B.3 years 
to 11,3 years. It was found that 32 students were at the 
formal level, 113 were at the post concrete level and rest 
at concrete level. In another study Lawson and Renner(l974) 
selected 143 college freshment from Oklahoma and administered 
five Piagetian tasks. They reported that 52# at post 
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concrete level and 22$ at the formal operational level. 

Docherty (1974) reported that from a Piagetian 
point of view a relatively homogeneous group of children 
can be identified as concrete and formal operational 
pupils through cluster analysis, using Piagetian tasks. 

Cognitive development was also studed in different 
cultural groups. 

Hordland et.al. (1974) conducted a research study 
to judge the reasoning ability of 96 randomly selected 
seventh grade students from a predominantly blank and 
Spanish American urban high school. Tem Piagetian task® 
wer© administered. It was found that about 83.4$ of 
th&Be students were at the concrete level and 15.6$ 
were at the formal operational level. 

Lawson and Blake (1974) studied the abstract 
thinking ability of 68 high school Biology students, H® 
selected students from a rural area of North Central 
Indiana. Their age ranged from 14 years 7 months to 
17 years 10 months. He used three Piagetian tasks and 
found that ¥7$ were at concrete operational level and 
53$ at the formal operational level. 

Chiappetta and Whitefield ( 1974) studied the 
cognitive development of 26 randomly selected high school 
seniors of Houston Texas of various academic group 
(college preparatory. General and vocational). Their 
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study shows that (i) in vocational group 61.5$ were 
at the concrete operational level and 36.5$ at the formal 
operational level (ii) 53.8$ were at concrete 
operational level and 46.2$ at formal operational level 
in general track group and (iii) in college preparatory 
group, 27$ were at the concrete operational level and 
73$ were at formal operational level. 

Gamoka (1978) studied the structure of intellectual 
abilities with the Piagetian formal operational tasks. 

A factor analysis revealed that the differentiation of 
the structure of the intellectual occurs mainly during 
the early concrete Piagetian stage of development and 
integration found in formal Piagetian stage. 

| Lawson (1977) administered 3 formal operational 
task on 28 children (14 males and 14 female) and 
conducted individual interviews. During th® interviews, 
notes on subject behaviours and verbal responses were 
made. The notes were later used to score subject's 
performance on each task. These scores later categoriesed 
into Piagetian concrete and formal levels of intellectual 
development by two independent raters. Besponses on each 
task ranged from early cohcrete to fully operational. 

It was found that correlation coefficient among 
performance on tasks ranged from §.60 to 0.70 . 

The tasks were found to have a high degree of internal 




60 


homogeneity (HE * 0.66). 

Upadhy&y (1978) selected 100 students (50 boys 
and 50 girls) of XI grade science belonging xo Ajmer 
City for bis study. He administered 5 Piagetian tasks 
individually and Ravin* s Progressive test of intelligence. 
The main findings of the study were (i) There were 38$ 
students at concrete level, 40$ students were at post 
concrete level, and 22$ students were at formal level, 

(ii) No significant reieationahip existed between the 
scores of intelligence and different levels (.concrete, 
post-concrete and formal) of intellectual development 

Pandey (1979) reported that 8.44$ of the class XI 
science students were at concrete operational stage, 

12.66$ at posv concrete level and 15.60$ at formal level. 

Mathur ( 198l)investigated the 'Growth of 
Experimental Mind During Adolescence* on a sample of 
120 pupils studying in VI through XI, ages between 11 + 
to 16+. She found that the performance on Piaget type 
task show an increasing trend with grade with occassional 
fluctuations on certain tasks, 

Jain (1984) in her study found that (i) Majority 
of the adolescent pupils at 11+ to 14+ were not in a 
position to reason formally, (ii) More than 50$ were in a 
position to reason formally on the schemes of grasping 
the essence of the problem, using constant difference, 
classificatory reasoning and combinational reasoning on 
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the other hand, they were not In a position to reach 
formally on conservation of volumes, probability 
reasoning and proportionality reasoning. There was an 
increasing trend of adolescent thought with age. 

De Lacey's ( 1970 a s b) study on European Children 
belonging to lower socio-economic class revealed that 
the performance of these children was low on Fiagetian 
. tasks. The study also revealed that .. - Australian 
European children belonging to lower socio-economic group 
had not reached cencrete operational thinking 
(classification) level at the age of 12. 

Higgins Trenk and Gaite ( 1971) reported on the 
basis of their studies on formal operation with American 
subjects that normal adolescents did not reach the formal 
level of thinking at the age of sixteen. Even if they 
reached the formal stag® it should be at the ago of 
19 or 20. 

Dasen ( 1975) extended Berry*s (1977) model of 
ecological functionalism to Piagetian developmental 
psychology. It was hypothesized that the rate of 
development of concrete operation was partly determined 
by ecological and cultural factors. In particular, if 
there subsistence economy populations are placed on a 
eco-cultural scale, with low food accumulating, 
sedentary, agriculturalist groups at the other extremes 
the former was expected to develop spatial concepts 
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roor® r&pidly that the latter, whereas the sedentary 
group is expected to attain the concepts of conservation 
of quality, weight and volume more rapidly than nomadic 
group will. The results generally supported the model 
in a study involving 190 children aged 6 through 14 years 
from 3 cultural groups Canadian ©skitaos, Australian, 
aborigines and Ebric Africians. 

Opper # s ( 1976) results show thAt the rat© of 
development of Swiss children and Thai urban children 
was found to be almost identical where as a ‘time lag® 
appeared for the rural children. 

Karpins, et.al. (1977) surveyed the proportional 
reasoning and control of variables in seven countries. 

They administmred two Piagetian tasks (ratio paper clip 
task and conrol of variables tasks by Wellman) to 
approximately 3500 students on Comenhagen (K»1020), 

Austria (H=595)» Germany (H=319) » and Great Britain (1=376)« 
The two tasks were translated into five languages and 
presented in collaboration with science education research 
groups in each country. The researchers analyzed test 
performance in terms of students, country, gender, 
socio-economic status and achievement level depending 
on the school organization in each country. It was found 
that differences in achievement among countries were 
smaller than differences among groups within a country. 
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experience they have in school and at home. 

Bevly (1979) administered fover pPiaget type task 
on 742 children of age rang 6+ and 12+. The sample 
was drawn from three schools representing three different 
types of environment (i) an urban disadvantaged group 
(ii) an urban advantaged group (iii) a rural disadvantaged 
group. She found that (i) the children from poor quality 
schools and low socio-economic status though in the urban 
areas, reach operational stage at a much batter ag®» 

(ii) rural children do not reach operational level at all 
®v®n at 12+, (iii) the rate of cognitive development in 
the three Indian samples studied was different and (iv) 
th© urban children whether belonging the public school 
(higher socio-economic status group) or corporation 
urban school (Lower socio-economic status group) had a 
definite and significant correlational trend at all ag© 
levels under investigation between intelligence and 
cognitive development but the same type of definite 
trend is not evident in the rural children. 

Sandhu (1980) in his doctoral study, on the 
* Factrorial study of Adolescent Thought* investigated 
the thinking processes of adolescent of rural background 
between the age group 11+ to 15- using 10 Piaget type 
tasks and found that (i) the performance on Piaget type 
tasks increased with age during the formal operational 
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period and the boys did fare better than girls at the 
respective age levels, (ii) intelligence and academic 
achievement had direct ring on adolescent thought, and 
(iii) the divelopment to formal thinking leads to better 
adjustment of the individual and vice-verea. 

/ Pachauri (1976) studied science pupil-teachers. 

He administered three Piagetian tasks and found that 
there pupil teachers were at the early formal operational 
stage that is, the transitional stage. 

Jurascheck*s (1974) study involved 141 prospective 
elementary school teacher, 19 secondary mathematics 
student-teachers and honour calculus students. He 
administered three Piagetian tasks and found that 
(i) in prospective elementary school teachers, 48$ 
were at formal operational level, (ii) only 1$ was at 
the concrete operational level and 99$ were at the formal 
operational level in mathematics students-teachers and 
(iii) in honours calculus no student was found at concrete 
operational level. A.11 student's were at the formal 
operational level, 

Joyce (1977) administered five Piagetian tasks on 
66 science teachers in the elementary schools. 80$ of 
these teacher@s were in the age 19-22 years while the 

others were older. The results showed that about 77$ 

\ \ 

were at the formal level while about 8$ were at concrete 
level and about 15$ at transitional level. 

\ 
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Students on the role of sex in cognitive 
development show that by and large the males ar© 
better than their female counterparts in their performance 
on Piagetian tasks. 

Graybill (1974-) studied the sex differences in t 
transition from concrete to formal thinking patterns and 
noticed sex differences varying in boys and girls in their 
logical thinking. 

Lawson (1975) undertook a study with a purpose to 
assess the Piagetian level of performance of males and 
females on two manipulative tasks of concrete and formal 
reasoning ability. H® concluded that for all the measures 
the males* mean level was higher than that of the females* . 

Michael (1977) studied the sex differences in 
formal thought. 50 males and 36 females formed the sample 
of his study. 12 Piagetian tasks were administered 
on the sample group. It was found that males out performed 
females. Deluee (1981) administered six Piagetian task© 
to 182 males and 175 females age 9 through 18 years old. 
Results showed that Piagetian stages exist in a general 
sequence through which intellectual progress. However 
males were better than females in Piagetian tasks. 

Fredrich (l98l) studied the influence of Piagetian 
task and gender on cluster patterns. Six Piagetian tasks 
were administered to 182 males and 176 females aged 18. 

1 • 
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It was found that males conformed more Pi&getiaa stages 
than their female counterparts. The deviation from 
Piagetian stages was influenced by gander. It was 
also reported that the greatest discentinuity occured 
for the males between sub-stages III A and III B, not 
between II B and III A as reported by Piaget. 

Ehindero (1982) studied correlates of sex related 
differences in logical reasoning. Result showed that 
males scored higher than females in male related rasks 
and female scored higher in female related tasks. 

However significant difference was observed on content 
free tasks. Tohidi ( 1983) studied the sex differences in 
cognitive performance on Piagetian like tasks and reported 
that the sex differences were found in favour of males, 
with a slight superiority of girls in classification and 
seriation. 

'""ttraybill ( 1974) attempted to determine the 
possible existence of sex difference in intellectural 
development and problem solving ability. Children between 
the age of 9 and 15 were sleeted for the study. The 
sample consisted of three pairs of boys and girls of 
about 9.11* 13 to 15 years of age. These pairs were 
matched as Vdell as possible with respect to "birth data, 
l.Q. school achievement, and socio.economic background. 
Each subject was asked to solve four problems selected 
equal angles, floating bodies, rods, and chemieal 
combinations. Interviews were recorded on tap® for 
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analysis. It was found that (i) girls differed from 
boys in the point at with they developed logical thinking 
abilities as defined by Piaget and Inhelder. Boys began 
| to score at the formal level at 13 yeara of age while 
the girls lagged behind. There was no girl in the sample 
who scored consistently at the formal level, (ii) boys 
and girls began to show difference in logical thinking 
ability at about 11 years of age. (iii) boys were mor® 
successful than girls in solving the science problems 
selected for this study. The data showed that boys scored 
better than girls on every experiment at ©ach level, except 
for the chemical combination results in the 9 ye a rs old 
female group. Which were in favour of boys. It would be 
interesting to refer Somerville (1974) who reported that 
the development of formal thought is strongly dependent on 
age rather than sex, even the type of schools. 

Kale and Dank® (1976) reported that (i) the 
mathematics scores were related significantly to age 
grade, sex and school type but not to SES? (ii)cognitive 
development had little relationship with language 
achievement and mathematics achievement, (iii) the 
cognitive development was related significantly to age, 
grade, groups, and school type and (iv) cognitive 
development had curvilinear relation with medium of 
instruction and negligible relationship with E,Q. and sex. 




Norland ®t.al. (1970) studied th® intellectual 
level of 506 science students. The subjects age ranged 
from 13.6 years to 20 years. They war® administered 
ten Piagetian tasks and the results shoved that 85$ 
children were at concrete operational level and 13.2$ 

) 

j 

at formal operational level. Lawson(1974) analysed th® 
relationship between concrete and formal operational 
science content and developmental level of learner. 

The sample was collected from high school in Norman* 
Oklahoma of 51 Biology, 50 Chemistry and 33 Physics 
students. Pour Piagetian tasks were administered 
results were as follows (i) 64.8$ were at the concrete 
operational level and 35.2$ were at formal operatonal 
level among Biology students, (ii) Out of 50 Chemistry 
students, 22$ were at concrete operational level and 
78$ were at formal operational level and (iii) out of 33 
Physic© students, 36$ were at concrete operational level 
and 63$ were found at the formal operational level. 

Lawson and Renner ( 1975) administered four 
Piagetian tasks to assess understanding of concrete and 
formal operational concept of secondary school, students. 

In the study 51, 50 and 33 subjects were randomly selected 
' from Biology, Chemistry and Physics classes respectively. 
Data indicated that approximately 64.8$ of the bidlogy 
students were operating entirely or particularly at the 
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concrete level. The chemistry sample was heat che 5 i 
characterized as transitional thinker with 92 $ of those 
interviewed categorized above concrete operational IIB 
and below formal operational IIIB. The physics sample 
also sonsisted largely of students operating some where 
between fully concrete operation IIB and fully formal 
operation IIIB. Approximately 85$ of the students were 
classified above concrete operation II B, and below 
formal operation III B. only 48$ of the entire sample 
or 154 students were judged to be formal operational 
III B thinker. 

Rowell and Hoffman (1975) ih a study * Distinguishing 
formal from oconcrete thinker’ 195 samples ( MO boys and 
83 gir&s) participated in Chemical experiments and 189 
of the same students (107 boys and 82 girls) participated 
in the pendulum experiment. The results of the chemical 0 . 
and pendulum test classified according to the four ; 
developmental sub-level IIA. IIB, H© found dual trends 
of increase in percentage of formal thinkers with 
increase in chronological age and the higher percentage 
of formal thinkers in the upper stream at the various 
grade level, 

Vaidya (1975) studied the growth of logical 
thinking in science during adolescence on a sample 
of 100 boys and 100 girls studing in grades 71 to X 
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matched on intelligence and socio-economic status. 

The main finding of this study were (i) except for 
occassional fluctuations, average performance on each 
problem increases with grade. Mean performance in most 
of the cases favour boys rather than girls, however, 
they more into higher grades, ^ii) a given peoblem 
wad solved successfully (or failed) over a wide I.Q. 
rang© both within and across the various grades, 

(iii) adolescent pupils were effected by the content of 
the problem than the nature of the problem, (contrary to 
Piaget's view), (iv) adolescent pupils were in a position 
to set up hypotheses, they were not in a position to 
test them which showed that their minds had not yet 
become experimental, (contrary to Piaget), (v) the top 
group differed from the bottom group on all the five 
measure of adjustment, understanding of the problem and 
all the seventeen schemes of thought. 

Lawson, Ployed and Devito (1975) administered 
four Piagetian tasks to determine interrelationship of 
students' scores on these four tasks and scopes on 
commonly used standardized verbal and mathematical 
aptitude examinations and science, mathematics and 
english achievement examinations. Finding of study were 
(i) the majority, 66$ of the sample demonstrated transitional 
responses (ii) the correlations among the Piagetian 
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scores and sub-sequential test of educational progress 
in science were fairly high and significant at the .001 
or .001 level and (iii) correlation with the achievement 
in science were also fairly high and significant. Some 
of the correlation with achievement in mathematics and 
©nglish were somewhat lower than those for the science 
©taminations. 

SUMMARY 

As one goes through the research literature 
it is found that research conducted out-side Geneva 
still deals more with concrete opperational stag© than 
formal operational stage of cognitive development. 
Researchers realised that this age limitation may not 
be applicable to other adolescent of the world. 

Uiggings(198l) concluded from their tstudy on formal 
operations with American subjects that normal 
adolescents were unable to reach the formal level of 
thinking. Even if they reach that level, it should 
at their late ainteens or early twenties. The 
conclusions drawn on the basis of researches reported 
are as follows (i) all normal children reach the concrete 
operational level but they do not necessarily reach th© 
formal operational level (ii) many students do not reach 
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formal operational levil ror the solution of moat of th« 
problem, (iii) the analysis of various studies based on 
scores of atleast three (and usually more) Piagetian 
type tasks, (iv) various studies conducted senior school 
level of grades (9,10, il) show that majority of students 
belong to concrete operational level and few in post¬ 
concrete and formal operational level, (v) the most of the 
adolescents and young adults are at the concrete operational 
level, (vi) the students develop the ability of formal 
operational thinking with increasing age and grade level 
(vii) many adolescents are comevehere in transitional 
stag© between concrete and formal operational stage of 
intellectual development, 

STUDIES RELATED TO THE INTELLECTUAL DEVELOPMENT AND THE 
ACHIEVEMENT IN SCIENCE SUBJECTS 

One of th® domain in which Piaget's work is 
likely to have its greatest impact is the area of science 
and mathematics teaching, Piaget has repeatedly mentioned 
th^t the order in which a person develops through the 
stages in the models is constant and in order to move 
from stage to stage the individual must be confronted 
only with these activities and situation which can he 
understood by him in present stage. Thus a concrete 
operational thinker does not become formal operational by 
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constantly being confronted, with formal operational taBke 
and concepts. He must meet situation which are at 
the concrete level hut which also will add to and challenge 
his thinking ability to promote progress to higher levels. 

Although each of the science subjects includes 
abstract conceptual schemes, the degree of abstractness 
at high school science stage generally increases from 
biology to chemistry to physics (Bates, 1975). 

Some studies relating to cognative development 
and science achievement indicate that the subjects who 
perform at the formal operational level in Piagetian tasks 
function at the concrete operational level only for 
various concepts in science. 

'^Sheehan ( 1J970 ) studied the affectivenees of 
concrete and formal instructional procedure with students 
of concrete operational and formal operational students. 

A sample of 104 science students were randomly selected 
from a school at New Tort. The range was from 12 years 
6 months to 13 years 5 months. Intially the students 
were classified at concrete or formal operational level 
using a list based on Piagetian theory of congnitive 
development. The effect of students understanding 
equilibrium in the balance bar, angles, evidence and 
reflection and of oscillation of pendulam was measured. 

The formal operational procedures and the concrete 




operational students achieved significantly- higher 
scores as a result of concrete instructions rather than 
formal instructions. The study revealed that the 
regression effect in this discussion of the improved 
performance of formal operational subjects for 
concrete instructions, but not for formal instructions. 

Lawson (1974) reported that the regression 
effect demonstrated by students classifed as formal 
operational when tested on formal science content. 

He found that the formal operational subjects understand 
significantly more formal concept than the concrete ope 
operational subjects. The formal operational 
individuals also demonstratd a great deal of more 
understanding of concrete concepts than of formal concept 
in science. 

^/Chiappatte (1974) reported that large number 
of individual related at the formal operational 
level functioned at the concrete operational level when 
tested their understanding of physical science problems. 
The subjects could solve correctly the problems by 
substitution into th® mathematical formulae but they 
could not give examples to show their understanding 
of the underlying concepts or theory invelved. 

Sayre and Ball (1975) conducted a study on 
the sample of 419 students in a grade seven to twelve. 
Piagetian type tasks developed by them were administered 
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to each subject. Students successfully completing 
four or five tasks were class!fed a formal operational 
while successfully completing three or less out of the 
five tasks were classifed as non-formal operational. 

He reported that there is a relationship (significant 
at .01 level ) between the number of task performed 
at the formal operational level and the scholastic 
science grades of jvs^ior high school student® (rsO.33) 
and the senior high school science students (r* 0.46). 
There was also no significant relationship (o. 1 level) 
between the scholastic science achievement of non- 
formal students and the number of task perform at the 
juniors and senior high school level. 

Lawson and Balke (1976) classified high school 
biology student into concrete and formal stage using 
three separate instruments. In this study 68 high 
school biology students of age fro 14 years 7 months to 
17 years 10 months were randomly selected. Three 
Piagetian tasks were administered to each student and 
claaiified at the different intellectual levels according 
to their scores. Biology content examination of 16 
paper and pencil items was also administered to each 
students ability to use a variety of concrete and formal 
operations. The result of Piagetian task administered 
showed that about 53^ of the students were at the formal 
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level and the biology content examination showed that 
only 35# of the student b were at the formal lev©. 

Th© non-science content examination result showed 
that 43# of the students were at the formal leve. 

v -"Kolodiy (1977) reported scores for high school 
and college freahment that ax® nearly equal 
((35# and 32 #) formal; 50# and 60 # transitional; 15# 
and 8 # concrete and significant different from the 
college senior sample {64# formal, 28# transitional, 

8# concrete). Correlations were significant between 
SAT mathmatic® and the two tasks scores, and between 
the chemical liquid task and SAT math/SAT verbal scores. 

^wheelar (1977) conducted a study of proportional 
reasoning in high school chemistry. The sample consisted 
of 168 X-grade chemistry students drawn from large high 
schools in Canada. Pour Piagetian task were administered 
on the sample subjects. The survey revealed that about 
22 # of the students were late formal 37 # early formal, 

22# transitional and 29# concrete. Significant 
correlations were also found between proportional 
reasoning in chemistry and achievement in chemistry. 

'.-“''Das Gupta {1977) conducted a study with the 
purpose of finding relationship between Piagetian 
logical thinking and achievement in science subjects, 
namely physics, chemistry and biology. Eighty four 
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science pupil-teachers studying, inR.C.E. Ajmer 
formed the sample for her study. The Raven* s verbal 
logical easoning est and Achievement Test in Biology. 

Physics and chemistry were adainist red on th© 
sample, The study revealed that (i) th@ proportion of 
prospective Biology, chemistry and physi@s teachers 
attained concrete operational thinking •was 36.84, 

38.88 and 20.68 respectively, (ii) no formal thinker 
war® found in prospective biology and chemistry 
teachers, (iii) the proportion of prospective physiCB 
teachers attained formal operational thinking was 10.34, 

No significant relationship existed between achievement 
in biology and (a) concrete operational thinking 
(b) transitional operational thinking in prospective 
biology teachers, (v) No significant relationship 
existed between achievement in chemistry and (a) concrete 
operational thinking (b) transitional operational thinking 
in prospective chemistry teachers, (vi) No significant 
relationship existed between achievement in physios 
and (a) concrete operational thinking (b) transitional 
operational thinking (c) formal operational thinking; 
in prospective physics teachers, and (vii) teachers 
attained transitional operation thinking 63.t5, 61.11 
and 68.96 respectively. 

-'•'"Tandey (1979) reported that achievement in 




78 


physics, chemistry and mathematics increased with 
the advancement of levels of intellectual development. 

The major conclusion of the researches reported 
are as follows (i) the degree of abstractness at school 
science stage generally increases from biology to 
chemistry to physics, (ii) subjects who perform at the 
formal operational level on Piageiian tasks generally 
score high marks in achievement in different subjects, 
and (iii) science concepts should be taught to the 
students according to their mental structures. 

RESEARCHES ON STUDIES RELATED TO CREAT1VITT 

A perusal of the summaries of selected 
literature in psychology and psychiatry mentioned 
in annotated bibliography entitled ’Creativity and 
the Individual* edited by stein and Beinze (i960) 
indicates that investigators have touched upon divers© 
areas such as the criterion and other problems, th® 
creative process, heredity, age, early experience, 
religion, personality characteristics and motivational 
factors, cognitive factor© (mainly intelligence), 
ecological (boa© and environment, culture, psychopathology 
ans tstatistical studies of all these the large bulk is 
concerned with reporting on personality characteristics 
and motivational factors both in their ac&dmic aspects 
and ©mperical stunles. Raina* s biliography (I97l) 
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reflects a similar trend obtaining in India with the 
difference that theoretical matters are more abundant 
in Indian literature relating to creativity as compared 
to emperical one. 

The question, what is the relationship between 
Intellectual Development (,cognitive development in 
Fiagetian context) and Creativity? has perhaps not 
been attended with any great enthusiam. It is seen 
that moat of research studies on creativity deals with 
construction and standardization of creativity teats 
as also correlational studies involving creativity 
tests and other ability tests. Following is a brief 
review of such studies. 

k Cognitive Correlates of Creativity 

Commenting on the issue of relationship between 
Creativity and Interlligence, Fost@r(i97l) pointed 
out, that it centers around two focal points (i) Creativity 
is proposed to he a destinct aspects of intellectual 
functioning and is practically independent of 
conventional intelligence, (ii) Creativity depends 
upon unique cognitive factors which within the 
hierarchical structure of intelligence. 

The first stand point h&B been taken by several 
authors. They suggest two distinct aspects 
of intellectual functioning, according to Guilford(1950) 




80 


they are ’convergent thinking* and 'divergent thinking'. 

y ^uilford (1950) predicts that the relationship 
between intelligence and creativity is l«w. Andrews (19 pO) 
finds correlations of 0 , 1 b, 0.02 and 0,03 between --a 
intelligence and imagination in studies. Valch (1946) 
finds a correlation of 0.25 between originality and 
intelligence. 

'-•'''Get*seIs and Jackson ( 1962) reported low 
correlation ranging from 0,132 to 0.378 between 
creativity and intelligence. 

Several other authors (Stein, 1955; Ph%t&k, 1962; 
Cropley, 1965; Yamamoto, 1965} Guilford et.al. 1966 ; 

Hudson, 1966; Kadue, 1967; Raina, 1968; Parmesh, 1969; 
Paeei, 1971, Sharma, 1972; Sharma 1974; Bedi 1974; 

S&ndhu 1975; Bhattacharya 1979; Saxena, i960; Mathur, 1981; 
Singh, 1984) reported low positive correlation 
between the measures of creativity and intelligence, 
However, Pleschar ( 1963 ) found a negative correlation 
between creativity and intelligence. 

Prom the above studies it can be inferred that 
creativity is slightly related to intelligence and 
as each it constitute a separate cogitiv© factor 


which contribute little to conventional intelligence 
The existence of distinct factors of 
intelligence and creativity has been proved further 
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using factor analytic techniques, Guilford et.al, 

( 1951,52),, ¥allacb and Kogan ( 1965) and Cropley (1966) 
identified traditional concept of intelligence. 

Wallach and Wing (1969), Dacey and Madaus(l97l) 
Sultan ( 1962 ), reported separate dimensions of divergent 
thinking and intelligence. In other words, they supported 
the view that creativity is independent of conventional 
intelligence for all purposes. 

According to contemporary studies Torrance (1962) 
Guilford (1967) creativity involves factors that com© 
under the category of divergent thinking as eonstrasied 
to convergent think. Guilford predicted a curvlinear 
relationship to each other, i.e., there may he 
substantial correlation between creativity and I.Q. 
at the lower level of intelligence but when some 
critical I.Q. level has been reaohed creativity functions 
independently. 

This view has largely been supported by the 
studies of Taylor 1964; Barron 1969; Majumdar 1970; 

Gakhar, 1975; Saxena 1982 and Pant, 1981. 

Creativity and Personality Correlates 

A great deal has been done to locate the 
personal qualities and attributes which make a person 
creative or distinguish scientist® from non-scientists, 
artists from non-artists, science students from non- 
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science students on certain personality patterns which 
qualify them as creative persons. 

Emperical research on the problem of creativity 
and personality relationships was studied by a large 
number of researchers like Mussen, 1953; Barron 1955; 

Kubie 1958; Torrance 1962; Poster 1971; Holland 1971; 
and several others. The following attributes or 
personality patterns of cxeatives were identified 
They (i) possesses non-aggressive and more faminine than 
nasculine traits of personality, (ii) have high ego 
strength, have case of recall and oedipal complexity, 

(iii) have high degree of originality, humour, playfulness 
and relative relaxation, (iv) hav® strong sense of per 
performing some 'role in life', (v) have less concern 
for other people, authority, rules and regulations, 

(vi) are more autonomous and more self controlled, 

(vii) score high on teats of originality with regards 

to freedom of expression, rebelliousness, disorderliness, 
etc. and (viii) they are significantly better in abstract 
thinking , emotional stability, independence, ventursoae, 
self concept control, intelligence and achievement. 

In India, also many researchers like 
Ray Choudhary 1961; Ganguly and Bhattacharya 1965; 

Raina 1968; Paramesh 1969; Jha 1972; Joshi 1973; 

Goyal 1973; Arora 1974; Gakh&r 1975; Trip&thi 1973, 
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1976„ 1979? Basu 1977? Bhargava 1979 and Singh 1981; 
conducted investigations on personality correlates of 
creativity. Their sample ranges from adolescent students 
to adults engage# in different Walks of life like, music 
science, literature, art, drawing and paintings etc. 

They also concluded the same pattern of personality 
traits of th® creatives as listed above. 

STUDIES RELATED WITH INTELLECTUAL DEVELOPMENT AND 
CREATIVITY 

As evident from t*he review of researchers 
attempted by this researcher, most of th® researchers 
aborad and in the country confined to th© investigations 
of psychological, ecological, psycho-physiological, and 
some other determinants of creativity like first order 
variables and second order variables birth order, 
religion culture etc. Only scanty work has been 
attempted to establish relationship between intellectual 
development and creativity of adolescent students. 

^Duckworth (1972) opines that the development of 
Intelligence is a creative affair. She contends, that 
creative acts arise from the connecting of ideas and 
more action thoughts (in Piagetian term 4 Scheme* that 
a child possess, the better chances for creative 
intellectual acts to be produced. 
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^Stoker (1972) attempted a study in 19 adult 
women with a purpose to determine the relationship 
between intellectual development and creativity. 
Piagetian style instrument and Torrance test of 
creative thinking (TTCT) were used for collection of 
data. It was found that Piagetian level and creativity 
has positively related with the degree of ego-centric 
thought shown in the responses. 

Feldman (1974) concluded that the processor 
Piaget's intellectual advancement and creative 
production share over time and the solution becomes 
permamently incorporated into the mental structure 
of the individual. 

"• Reven and Polankhi ( 1974) conducted a study on 
111 fourth grades and 109 sixth graders. Levels of 
cognitive development were assessed by Reven* s teats 
of logical operations (RTLO) and measures of creativity 
were obtained on the Torrance test of creative thinking 
(TTCT). It was found that direct relationship existed 
between intellectual development and verbal creativity. 

Lehman (1981) conducted a s udy to examine the 
relationship between cognitive development and 
creativity of 24 subjects; all whites with a mean age 
of 14.26 years from the rural schools, and 66 subjects; 
perdominantly black population with a mean age of 15.17 
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years from the urban schools. Three instruments were 
administered to the subjects (a) Otis-Lennon Ability 
Test (b) Lawson's Classroom Test of formal reasoning 
and (c) Tomance Test of Creative Thinking. It was 
reported that Piagetian scores and creativity sub¬ 
scores were unrelated for rural white subjects. 

However, a high relationship was observed between 
two variables for the disadvantaged black population. 

^ Kumar S. (1982) conducted a study to find out 
the relationship of Intellectual Development with 
creativity and achievement. The sample consisted 
265 grad© XI science students (159 boys and 126 girls) 

The Raven’s Test of Logical Thinking (HTLO) and 
Torrance Test of Creative Thinking (TTCT) were 
administered to the subjects. The scores in science 
subjects obtained by these students in grad® X 
(Rajasthan Board Secondary Examination) were taken 
as th© index of their achievement. The main finding 
of the study were (i) About 1 13$, 70$ and 18$ of 
science adolescent were at concrete, transitional 
and formal operational thinking level of intellectual 
development respectively, (ii) Boys adolescents lead in 
their attainment of formal operational thinking level 
(10.14$) than girls (15.07$) percentage of girls reaching 




at the transitional level of intellectual development 
was slightly higher (73.01$) than that of boys (66.94$) 
(iii) No difference was found in percentage of boys and 
girls at concrete operational thinking level of 
intellectual development, (iv) Non-verbla originality. 
Verbal flexibility and Creativity was found significantly 
correlated with intellectual development in case of 
boys adolescents, (v) Non-verbal creativity and total 
creativity test scores was found significantly 
correlated with intellectual development in case of 
boys science adolescents studying in private schools. 

(vi) Significant and positive relationship was exists 
between total scores of intellectual development and 
acores in science subjects viz. Physics, Chemistry, 
Biology and in total achievement scores, (vii) A high 
and significant relationship was found between 
achievement in science subjects and Transitional 
operational thinking stage of intellectual development, 
(viii) Significant relationship was found between 
achievement in science subjects as well as total 
achievement scores in case of boys and girls adolescents 
students studying in Government schools, (ix) A 
significant relationship is found in case of boys 
studying in private school. 
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The present chapter embodies the methodology 
design, sampling, procedure of the study, description 
of tools and statistical techniques employed for 
conducting present research study, 

METHODOLOGY 

The focus of th® study has been on studying 
th© relationship of intellectual development with 
creativity, achievement and socio-economic statue of 
grad© IX science students. The study was conducted 
through normative testing survey method following the 
cross-sectional approach, as such the nature of th® 
study has been correlational type. Besides studying 
th® relationships between intellectual development and 
various dimensions of creativity, an attempt was also 
mad® to study the effect of type of schools, sez, 
parents’ education, parents' occupation®, parents’ 
income, sis® of the family and environmental influence 
on intellectual development. Comparisions among 
scheduled caste/ scheduled tribes and general category 
students were also attempted vis-a-vis their intellectual 




8 £ 


development, Creativity and achievement of the student 

^er@ also studied with regard to ear, environment 

and type of schools at various levels of their intellectual 

development. 

SAHPHHG 

The saaple of the present study consisted of 
(656 boye and 570 girls) students offering science 
subjects at grad® XI, draw from the senior secondary 
schools of Union Territory, Delhi. All subjects belonged 
to ag® group {15-17) years. Stratified cluster sampling 
technique (Ft stinger and Kata, 1970) was employed. The 
sampling frame hat been presented below 
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Th® above mentioned sampling frame indicates 
that representativeness was ensured to a great extent 
as government and aided, boys and girls schools were 
selected from both rural and urban settings in Delhi* 

The classification of rural and urban schools was 
followed as per the list of Senior Secondary Schools of 
Union Territory of Delhi (1984-85) published by the 
Educational Statistics Cell, Directorate of Education, 

Delhi Administration, Delhi. Further, an attempt was 
mad© to select schools from all the four Zones (north, 
south, east and west) of Delhi* Th® clusters of 
students obtaining in the selected schools were identified 
as subjects for the study. The schools were selected 
randomly as far as possible* However, due to constraints 
of availability the following deviations had to b® accepted 

(i) ih® only, government girls senior secondary school 
appearing in the list of rural schools was selected 

(ii) No aided girls school was available for sampling in the 

rural areas, (iii) In th@ list of schools of rural areas 

only three head provision for science subject and th«B© 

wer® in the north zone. Therefore, these three schools 

were included in the sample, (iv) Ho boys schools in the 

rural area of eastern zone had provision for science teaching 

hence none could appear in the frame. The list of selected 

A Tmey'AA - A 
schools is given in u ,l • ■£* 
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DESCRIPTION OF TOOLS. 

The tools vised to measure the variables under • 
study, namely, intellectual development, creativity, 
achievement and socio-economic status are described her®. 

GROUP ASSESSMENT OF LOGICAL THINKING (GALT) 

This is a paper-pencil test of formal operations, 
developed byFanita Roadrangka, Russell H. Yeany and 
Michael J. Padilla. The logical operations used for 
this test were identified from 'An Analysis of the 
Growth of logical thinking* (inhelder, B. and Pieget, 

J. 1958) and the 'Groirth of Logic in th® child* 

(inhelder, B. and Piaget J. 1964). Group Assessment 
of Logical Thinking (GALT) test possesses the following 
characteristics. 

1. The test measures six logical operations 
conservation, proportional reasoning, 
controlling variables, combinational reasoning 
probabilistic reasoning and correlational 
reasoning. 

2, Th® test uses a multiple-choice format for 
presenting options for answers as well as 
th© justification or reason for that answer. 
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4e The test ie suitable for students reading at 

the sixth grad® level or higher. 

5. The test has sufficient reliability and 
validity to distinguish between groups 

of students at concrete, transitional and 
formal stages of development. 

6, The test can be administered in one class 
period to a large group by individuals who 
serve simply as 

Th© following rules v«r@ considered as model 
of logical operations for the purpose of constructing 
test item that required a specific rule for the solution. 

Conservation 

For Piaget, conservation is a central pre¬ 
requisite for the acquisition and subsequent development 
of logical thought. According to Piaget, 'Every notion, 
whether it be scientific or merely a matter of common 
sense, presupposes a set of principles of conservation...’ 
(Piaget,1965) Piaget's contention is that conservation 
reasoning is a necessary condition of all rational thought, 
* Conservation' concept is of theoretical interest because 
it reflects eongnitiv© competence of some complexity, 
while the period of acquisition is the threshold to 
greater and more complex intellectual growth. In general. 
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th® conservation can be divided into two distinct types 
(Buainerd, 1970). 

a) The so-called first order quantitative in 
invariants (e.g. number length, area, mass, 
weight) and 

b) The so-called second order invariants 
(e.g. volume, density, momentum, 
rectilinear motion), 

Piaget considers the first order conservation 
indices of concrete operational thought and the second 
order conservation indices of formal operational thought. 

The operation of general identity : ‘Adding a null class 
leaves the other class unchanged. The identity can be 
combining a class with its inverse class*. 

The concept of identity is of great importance in 
the study of th® phenomena of conservation. The task of 
conservation of 'substances' or * of the mass' are based 
on 'th© operation of general identity'. The following 
two items are based on conservation phenomena. 

Item i Piece of clay : Hera th® emphasis is on th® amount 
of an object. Two identical balls of clay are shown on 
a balance weighing the same and one is then shown deformed 
in shape (pan cake) later on. 
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Item 2 Metal weights s Here th® emphasis is on the 
volume of displaced water. Two identical jars of equal shpe 
and size and two metal balls of equal shape and sis® but 
of different witght are shown. One ball is put in each jar. 

Proportional Reasoning 

Proportional reasoning requires the subject to 
forecast all possible combinations in a double-entry 
table in such a way as to forecast proportions 
qualitatively and th® latter quantitively (inhelder and 
Piaget, 1958 ) . 

The relative magnitude of a ratio may increase- 
decrease, or stay the same with respect to th® magnitude 
of another ratio if th® magnitude of the variables are 
changed (e„g. X/Y 

In the test employed the following two items 
are based on proportional reasoning 

Item 3 Glass size • In this two glasses and two jars a 
small and a large one are shown in figures. Subjects, 
are told that 15 small glasses of water or 9 large glasses 
af water are needed to fill the large jar, 10 small glasses 
of water are required to fill th® small jar. Then how many 
large glasses of water would be required to fill the small 
jar ? 

Item 4 Scale : Using a scale as a balance beam and 
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hanging weights, this item test the subject 9 s ability 
to balance various combinations of weights at various 
locations along the beam e.g. given a 10 unit weight at 
three unit distance from the fulcrum. The examinee was 
asked to predict the proper location of a 5 unit Might 
on the other side of seal© to achieve a balance correct 
response with reason of this item implied understanding 
of inverse-proportion. 

Control Variables 

In this understanding is used to control 
variables in order to draw valid conclusions from 
observations made on testing. On the experiments of 
control variables the sufficient understanding of 
the concept. * al other things being equal 1 to serve as 
a guide for behaviour i.e. to enable subject to set up 
and carry out experiment. In this test two items are 
based on the same. 

Item 5 Pendulam : This item is based on exclusion of 
irrelevant variables. This item tests students' ability 
to control and exclude irrelevant variables. In th® 
figure using three strings hanging on a rod, two of 
them are of same length with different weights i.e. 5 
unit and 10 unit and one is with 5 unit weight. These 
strings with weight work as a simple pendulum; subject 
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wer© given th® problem of determining the ©ffect of th® 
length of strings on th® time taken to swing to and rro. 

The only casual factor is length of the string. Therefor© 
the weight of the ball, angle of drop, and force or push 
must be excluded. 

The correct response required understanding of the 
concept 'all other things being equal 1 . 

Item 6 Ball : In this figure of a ramp a target ball at 
th® bottom is shown. Two different points, a low point 
and a high point,arq shown on the ramp. There ar@ two 
other balls of different weight i.e. light and heavy. 

Ball can roll on the ramp. If a ball is released from 
any point on the ramp it hits the target ball. This 
causes the target ball to move up the other side of the 
ramp. 

In this item was aslced the effect of different 
point on th© distance covered by target ball, when ball 
is released from the different points. 

Probability 

Probabilistic reasoning requires that the 
subjects deduction begins with possibility (i.®. hypothesis) 
to end up to a reality conceived of as a realised factor 
of the total number of possible combinations ^Inhelder 
and Piaget, 1958), 
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in this th® object that haB the greatest 
frequency the one most likely to be chooBen from a 
group. Following items ax© based on probabilistic 
reasoning 

Item 7 and 8 Square and Diamonds 1 and 2 $ In both items 
figures of three spotted squares pieces of wood, four 'black 
squares and five white squares are shown, four spotted 
diamond-shaped pieces, two black diamond and thr®® whit® 
diamond are also shown. 

item 7 : the subjects were asked to state the chance of 
drawing out a spotted piece. 

Item 8 : th® subjects were asked to stat© the chance of 
drawing out the spotted diamond or a whit® diamond. 

Correlational thinking 

In correlation a probability estimate of relations 
or law is made. In Buch problems subjects have to count 
th® cases that confirm and those that fail to confirm a 
hypothesized relationship between the two variables. 
Correlation is not a simple probability i.e. an elementary 
ratio between th© confirming cases and total number of 
possible cases. Correlation may o@ classified into following 
types 

la; Tne loraation of a possible correlation 
occurs when th© frequency of(p. q, +jo q) 
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is greater than the frequency of (p.q + pq). 

(b) the formulations of a negative correlation 
relationship occurs when the frequency of 
(p.q. + P q } is leas than the frequency of 

(p.q. + p.q). 

(c) th® formation of a no correlation relationship 
occurs when the frequency of (p q + pqq) equal 
to frequency of (p q + p q ), 

In this test two items are based on correlation 
thinking. 

Item 9 Th© mice : A picture of 16 fat mice with black 
tails, 6 fat mice with white tails, 2 thin mice with 
bl&cfe tailes, and 6 thin mice with white tails is shown 
A® test booklet. The subjects were told that these 
mice represented a sample of mice captured by a former 
from a part of his field, they were asked whether they 
thought there was a relation between the size of the 
mice and the colour of their tails. 

Item 10 The fish s A picture of 4 large fish with 
narrow stripes, 2 small fish with narrow stripes, 3 
large fish with vide stripes, and 9 small fish with 
wide stripes was shown in the test booklet. The 
subjects were asked whether they thought there was 
a relations between the size of th© fiah and the width of 


their stripes 
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Combinational reasoning 

This reasoning scheme is of interest primarily 
for historical reasons. It plays a central role in 
Piaget’s model of formal reasoning as it is presumbably 
th© purest measure of a subject’s us© of combinational 
system. The ability to convolve of multiple causes 
of a particular event and of these possible causes 
operating in various combinations is important in hypothesis 
generation. It the level of the concrete operation, 
these combination always remains incomplete because th® 
subject adopts a step by step method without generalising. 

It is the level at which subject seems capable of combining 
elements by an exhaustive and systematic method. The 
subject is also capable of combining idea and or hypotheses 
in alternative or negative statements, and thus of utilising 
proportional operation hitherto unknown to him. At the 
pre-adolescent level however th® child manages easily 
(after th® age of twelve for combination littl® later on 
permutation) to find an exhaustiv method, of course, 
discovering formula (which he is not asked to do) but by 
working out a system that takes account of all possibilities, 

(i) Combinations : Combinations are multiplications 
The dance problem (item ; 1l) is based on it. 

Item 11 The Dance : In this subjects are required to 
sake all the possible combinations (pairs) of boys and 




girls (three boys and three girls) by taking only one boy 
and one girls at a tin® (not two boys or two girls) in 
order to aake all different total possible combinations. 

There are nine possible combinations. 

(ii) Permutation : When objects are counted they &r® 
in a particular order, the same objects might have been 
counted in a defferent order in fact, in a number of di 
different orders. How many ? This is the question of 
the number of permutations. 

In general, if there are ‘n‘ elements any on© of 
these can be used as the first element given the first 
element anyone of the n-1 remaining elements cam be 
used as the second, given the first two elements any 
on® of th® remaining elements can be used as the third, 
and so on. Thus the total number of possible permutation 
of ’ n' element is (n-l) (n-2).(2) (2) » nj 

Th® symbol n\ is read n-factorial ‘The Shopping 
centre' item is based on permutation. In this item 
subjects have not written only number of possible 
permutation but also systematic symbols. 

Item 12 Th® Shopping Centre : In this item subjects 
were given four figures of ships, each of which had 
th® name of different purposes B, D, C and S ( ai ,^ ,jj c rqt<r 
in Hindi version). Students were asked to construct 
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all the possible combinations by using each element 
only once in a combination at different positions. 

There are 24 possible permutations. 

Reliability 

The test has 12 items 2 items per sub-test based 
on six types of logical thinking selected from an item pooH 
of 21 items, as per suggested scheme for use of GALT. 

Authors have calculated test and sub-test reliabilities item 
difficulties,, discrimination indices, means and standard 
deviations on the basis of data of 628 students for the 
item pool. 

Authors have reported(2-alpha^-alpha of cernbaeh) 
reliabilities for sub-test of conservation, proportional 
reasoning controlling variables, probability reasoning, 
correlational reasoning and combinational reasoning at 
0.58, 0.76, 0.67, 0.83, 0.37 and 0.40, respectively. 

The reliability coefficient for the total test has been re 
reported as ©.85. Details of the statistics and indices 
of the test are provided in appendix 
Validity 

An over all validity coefficient of 0.71 bas been 
reported by authors. Sub-test validity coefficients rang® 
from 0,45 to 0.88 with proportional reasoning bsihg^the . 
lowest and'combinational reasoning'the highest* -Coefficient 
for each teat and total test have been indicated in the 
Appendix... JSl, 


* * 
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Classification of Students on The Basis of GALT Scores 

The following Bcheme suggested by Padilla, M.J. 
was employed to categorise students into concrete, 
transitional and formal levels of thinking; 

SCHEME 


S.ffi, 


Range 

of Marks 

1. 

Concrete Operational 

0 

- 4 

2. 

Transitional Operational 

5 

■" 7 

3. 

Formal Operational 

8 

- 12 


Preparation of GALT in Hindi 


Sine® the majority of science students to whom the 
teat was to d® administered offer science subjects in 
Hindi medium and are therfor® not competent to respond 
properly in English, the Hindi version of GALT was 
developed by translating each of the items. In order to 
ensures genuinesseas of the translation viz - a - via 
its usability without effecting the characteristics of 
th® test, both versions were reffered to an expert 
pool of psychometricians and a commonly agreed version 
of the test in Hindi developed for use in th© study. 
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MEASURES OP CREATIVITY 

The measures of creativity was based on the scorsee 
of the students on the Minnesota tests of creative thinkling 
designed by E, Paul Torrance at the University of Minnesota 
The tests contained in the Torrance Battery axe based on the 
creativity process defined by Torrance 1965 as a process of 
becoming sensitive to problems, deficiencies, gaps n 
knowledge, missing elements, disharmonies and so on, 
identifying the difficulty searching for solutions, making 
guesses, or reformulating hypotheses about the deficiencies, 
testing and retesting these hypotheses and possiblp modifying 
and retesting them and finally communicating the results. 

This definition describes a natural human process. 

Strong human heeds are involved at each stage. If we sens© 
sob® incompleteness or disharmony, tension is ®roua#d. 

¥© ar® uncomfortable and want to t release the tension. 

Sine® learned ways of behaving are inadequate, we begin 
trying to avoid the common place and obvious (but incorrect) 
solutions by investgating, diagnosing, manipulating and 
making gwrsB&a or estimates (Torrance, 1974). 

Torraace relied initially upon the Guilford 
model of intellect and modified the Guilford tests in 
such a way as to make them more exciting and somewhat 
easier, for the child to cope with. Torrance and associates 
have tried deliberately to construct items that ar® models 




of the Creative thinking and eaeh contributing something 
unequ© to th® batteries under development. Teat teaks 
are fairly complex and have features that make use of 
what ’we know about the nature of creative thinking process 
the qualities of th® creative products and creative 
personalities’ (Torrance, 1969). The content used by 
Torrance is verbal and non-verbal or in other words 
semantic and figural. Torrance measured four products of 
divergent thinking (i) fluency (units), (ii) flexibility 
(classes), (iii) originality (transformation) and 
(iv) elaboration (implications). 

Both th® figural and verbal forms can be used 
from kindergarten through graduate school. Th® task® 
or activities choosen for the tests are of thos® types 
that could be most easily and economically administered 
and scored. Although creative thinking may mainfest 
itself in other than verbal and figural forms, some of 
the most important products resulting from the creative 
thinking process are found in these terms. The author is 
not yet prepared to specify even th® range and dimensions 
of the tasks and products necessary to provide a complete 
estimate of a person’s creative thinking potential for 
dealing with figural and verbal materials. On the basis 
of author’s analysis of the thinking m&infested by 
scientists, artists, and authors in making outstanding £ 
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cr®at±v® achievesent, he has tried to assemble 
batteries of figural and verbal activities that require 
kinds of thinking analogous to the thinking involved in 
recognised creative achievements. The selection of the 
tests in verbal and figural forms was guided by factor 
analysis of a variety of tasks constructed by th® author. 

To ensure the widest possible coverage, releatively 
uncorrelated tasks were selected: o£‘descript i®n of these 
tasks reveals their diversity. The verbal parts used in 
th® present study are (i) product imporvement (elephant toy) 
(ii) unusual use® (card board toys) (iii) unusual question 
( on cardboard boxes), (iv) just suppose (improbable 
situation). The figural part includes incomplete figures 
and parallel lines. 

Product Improvement Activity 

Th© product improvement activity has always been 
on© of the most dependable measures. It is a complex 
task with a high degree of face validity. To most 
subjects at all age levels, it is an interesting task. 

It permits them to 'regress in the service of the ego 
and enables them to play with ideas that they would not 
dare express in a more serious task. (Torrance, 1974). 

.. Th® f&uencey score of the activity is the number 
of relevant responses produced. The flexibility score 
is the number of different approaches used in producing 




ideas for improvement, The originality score is 
based on the statistical infrequency and appropriateness 
of the ideas processed. 

Unusual Uses Activity 

The task is in part a test of ability to gre® 
one's mind of a well established set. This type of 
rigidity seems to increase with ag© and with mental 
disturbance. 

The number of relevant responses produced by a 
subject yields one measure of ideational fluency. Th® 
number of shifts in thinking or number of shifts of 
uses gives on® measure of flexibility. The statistical 
infrequency of these uses gives one measures of originality 

Unusual Questions Activity 

This activity was adopted from a technique devised 
by Robert C. Burkhast of Pensylvania State University( 1961 ) 
Burkhast developed the unusual question test as a measure 
of what he terms Divergent Power. H® maintains that a 
factor that he has labelled 'Product Spirit Activity* 
is not sufficient for the production of a high degree of 
creative achievement. What he terms 'Divergent Power* 
is essential for such achievement and is considered to 
be critical for such achievement and is considered to be 
of critical importance for creativity in classroom. 




HIb measure derived from this test correlates rather 
highly with his criteria for creativity in art and 
abstract divergentic score and divergent score. 

Scoring is similar to the produot improvement 
activity. 

Just Suppose Activity 

This activity is an adoptation of the consequences 
type test in Guilford's (1969) battery. This variation 
was designed in an attempt to select a higher degree of 
fantasy and to be widely effective with children. The 
subject is confronted with an improbable situation and 
asked to predict the possible outcomes from the introduction 
of new or unknown variables. In order to respond productively 
to this task the subject must 'play with* the possibility 
and imagine all of the things that would happen as a 
consequence. This type of thinking seems to be highly 
©mportant in creative behaviour but many individuals 
are uanble to enertain such possibilities even to this 
extent, and find such tasks intolerable. 

Scoring is similar to the product improvement 
activity. 

Repeated Figures Activity 

The repeated figures activity is similar to the 
incomplete figures activity. The stimulus material ie 
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parallel lines, the ability to make multiple associations 
to a single stimulus is tested in this activity. The 
parallel lines are open figures. The incomplete figures 
and parallel lines elicit the creative tendency to bring 
structure and completeness to whatever is incomplete. 

In the repeated figure activities a deliberate 
attempt is made to stimulate all four types of thinking 
and to set up a conflict among the response tendencies 
represented by them. 

Incomplete Figures Activity 

Th© incomplete figures activity is an adaptation 
of the drawing completion test developed by Kate Franck 
and used in studies of creativity by Barron ( 1968 ) 
and others. 

10 is well known from Gestalt Psychology, an 
incomplete figure sets up in an individual tension to 
complete it in the simplest and easiest possible. 

Thus, to produce an original response, the subject 
usually has to control his tensions and delay 
gratification of this impulse to closure. 

These activities are scored for verbal fluency 
verbal flexibility, verbal originality, verbal 
elaboration, figural fluency, figural flexibility, figural 
originality and figural elaboration. In the present 
study verbal and formal elaboration scores have been 
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excluded. The interpretation of th® scores is as follows 

Verbal fluency : This score reflects the test taker* & 
ability to produce a large number 1 of ideas with words. 

Since there are seven of the verbal tasks and each 
attempt to tap a somewhat different kind of ability or 
mental process, further clues concerning a person's 
mental functioning may be obtained byllooking at the 
subject's production for each of the separate tasks. 

Verbal flexibility s This score represents a person's 
ability to produce a variety of ideas, to shift from 
one approach to another, or to use a variety of 
strategies. One would expect a person low in flexibility 
to have a tendency to stick to a narrow range of responses. 
Such a performance mlgnt be a result of a rigid pattern 
or habit of thinking, a narrow range of information and 
or experiences. In general, one would hypothesize an 
opposite interpretation of high scores. In some case® 
however, extremely high flexibility scores in relation 
to fluency may charateriz® the parson who jumps from on® 
approach to another and is unable to stick to any on® 
line of thinking long enough to really develop it. 

Verbal originality i This score represents the subjects 
ability to produce ideas that are away from the obvious, 
common place, banal or established. The person who 
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achieves high score on verbal originality usually has 
available a great deal of intellectual energy and may 
b@ perceived as rather non conforming. He or she is able 
to make big mental leaps or cut cornea in obtaining 
solutions, but this does not mean that the person is 
erratic or impulsive. In fact, the making of original 
responses requires th© ability to delay immediate 
gratification or reduction of tension in order to get 
away from th® obvious, essy but low quality response. 

Figural fleuncy • Th© interpretation of th® figural 
fluency score is basically the same as for verbal fluency. 

Figural flexibility * The interpretation of the rigural 
flexibility score is basically the same as for verbal 
flexibility except that we are concerned with figural 
rather than verbal modes of thinking. A person might 
he quit® flexible in viewing, manipulating and otherwise 
using figural elements and at the same time be quite 
restricted in shifting approaches in dealing with words. 
Figural originality ; The interpretation of the figural 
originality score is similar to that for verbal originality 
except that the content is figural rather than verbal. 
Perhaps even more than in verbal originality, a high score 
requires an ability to delay gratification or reduction 
of tensions. Author's interpretation cah be derived by 
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looking at the originality scores in relation to 
fluency scores, A person may produce a small number 
of responses one or few of them may be original. Another 
person may produce a large number of resopnses, all of 
which are high in roiginality, A third person may produce 
resopnses of high originality but be unable to choose 
no-original response but may elaborate the un-original 
resopnse to a high degree. These different kinds of 
performances represent obviously different kinds of 
mental functioning. 

Reliability 

Although most of the customary concepts 
of reliability are relevant to the assessment of 
creativity, the very nature of this ability creates 
a comber of problems in interpretating reliability 
data. Most of the theories of creative functioning 
emphasize the significance of emotional factors, 
bodily states, group atmosphere and the like. There 
are some like Gordon ( 1961 ) who insist that 'In the 
creative process the emotional component is more 
important than that intellectual, the irrational more 
important than the rational'. Another difficulty in 
this content is that life experiences of an individual 
mighthelp or hinder creative functioning. Emotional 
physical, motivational and mental health factors also 
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effect creative development and functioning and axe 
likely to lower th® t@st-r@t@st reliability. However, 
some of th® reliability studies axe reviewed below. 

An experiment was conducted by Torrance to 
determine the extent to which unselested participating 
teachers and educational secretaries can reliably score 
responses to the verbal and figural forms, without any 
training. He found very high correlation 0.95 to 0.99 
for fluency, 0.94 to 0.99 for flexibility, 0.66 to 0.99 
for originality and 0.82 to 0.97 for elaboration. 

In a number of test-retest reliability studies, 
as reported by Torrance (1966), reliability coefficients 
were generally found higher for fluency and flexibility 
than originality. However, these results were not 
confirmed in an other study (Dalbec, 1966) who obtained 
test-retest reliability coefficients of 0.59 for fluency, 
0.35 for flexibility and 0.73 for originality over a four 
year period. 

Using batteries consisting of most of the tasks 
included in verbal sad figural forms A and B Sommers (1961) 
and Wodtk® (1963) have also reported quit® significant 
test-retest reliability coefficients. While Summers 
reported reliability coefficient of 0.87 to 0*97 for 
his two samples, Vodtke reported the coefficients 
ranging from 0.34 to ©.79 for separate activities. 
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Mackler and Sho tz (1966) obtained test-reteat 
reliability of 0.6l, 0.62 and 0.71 for fluency, 
flexibility and originality, respectively between the 
first and second testing, 0.75, 0,74 and 0.66, 
r@pectively between the first and third testing, 

Ro 3©( 1965) using the product improvement test with 
31 mentally retarded youngsters with an elapsed interval 
of about six months, obtained reliabilities of 0.86, 0.76 
and 0.68. 

Validity 

A person can behave creatively in an almost 
infinite number of ways. Therefore, according to Torrance, 
it would be ridiculous to even try to develop a comprehensiv 
battery of tests of creative thinking that would sample 
any kind of universe of creative thinking abilities. 

Torrance does not believe that any one can now specify 
the number and range of test tasks necessary to give a 
complete assessment of a person's potentialities for 
creative behaviour. He does believe that the sets 
of tests assembled in the figural and verbal batteries, 
from A and B, sample rather a wide rang® of the 
abilities in such a universe. However, Torrance 
admits that these test tasks do not sample the entire 
universe of creative abilities. 
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Ogletree (1971) reported that the creativity 
measure exhibit a significant degree of concurrent 
validity in countries other than United States. 

Various attempt have been made to establish 
validity and reliability of Torrance Tests of Creative 
Thinking, in India. Researchers like Goyal (1973) 

Sain a (1970; 1971), Path&k (196 2) hav© demonstrated 
validity and reliability of the tests. The first and 
second volumes of Creative Newsletter published by 
Department of Physics, Aligarh Muslim University, 
record various studies on validity and reliability of 
the tests. Gakhar and Luthra ( 1974) selected a sample 
of seventy two students from ninth and tenth grades for 
establishing the reliability coefficients of all the 
seven activities included in verbal form A. The 
correlation coefficients, with a two-week interval, 
rang® from 0.66 to 0.92 for fluency, 0.67 to 0.73 for 
flexibility and 0.46 to 0.91 for originality. In 
another study Gakhar worked out test-retest reliability 
coefficients was 0.62 to 0.67 for fluency, 0.60 to 0.76 
for flexibility and 0.55 to 0.69 for originality. 

All these studies shows that TTCT is quiet 
valid and reliable test and can b© used with various 
groups of subjects in India. Confidence in these tests 
can be placed because of the recently reported long 
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rang© predictive validity study by Torrance ( 1972 , 

1979) using the publicy recognised and acknoledged 
creative achievement and self-reported peak creative 
achievement as criteria,, Factorial validity of TTCT 
was also established by Busu and Java (1973)* 

Scoring 

Th© scoring was accomplished as following 
(i) fluency in all cases was simply a count of th© 
number of relevant , scorable responses mad© by th® 
subjects, (il) flexibility was simply a count of 
the number of different categories the responses fell 
into; and (iii) originality was obtained by- summing the 
weights assigned primarily on the basis of statistical 
infrequency of the responses, obvious, irrelevant and 
incomprehensible responses wer© assigned aero. A 
separate guide for scoring originality was prepared 
for each of th® tasks. No attempt was mad© to score 
degree of elaboration in th® verbal and nonverbal 
activities. 

MEASURE OF ACADEMIC ACHIEVEMENTS 

The measure of Academic Achievement were based 
on the marks obtained in science and mathematics at the 
Ath grad© public examination conducted by Central Board 




Secondary Education, Delhi. The aggregate marks are 
the total marks obtained by the candidate in all the 
subjects examined and considered for the award of 
division. Sixty percent marks are considered for 
award of first division. Forty-five percent for the 
second division and Shirty-three percent for the third 
division. 

GENERAL INFORMATION QUESTIONARIE 

Th® measure of parent's income per month, 
parents* education, parents' occupations and size of th© 
family were obtained on the information given by students 
on the investigator-made general information questionari© 
for socio-economic status. (Appendix - X ) 

THE PROCEDURE OF THE STUDY 

After sampling general information questionnaire 
was administered on the subjects in order to collect 
personnel data with regards to parents' inoom© (per month) 
parents' education, size of family. Further, GALT by- 
Padilla M.J. and ©t.al. and TTCT (verbal and non-verbal) 
by E.P. Torrance were administered in succession? Board 
Examination results of grade 2 of the subjects were 
noted for their academic achievement. The obtained data 
were than subjected to statistical analysis. The results 
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were finally interpretated in the light of the objectives 
and hypotheses of the study, so as to obtain a set of 
finding emerging out of the study. 

STATISTICAL TREATMENT 

To give meaning to the raw scores it is 
necessary that appropriate statistical treatment be used 
for detailed analysis and interpretation of different 
scores, percentage, t-values and coefficients of 
correlation were computed for finding the significance, 
if any, among the groups. The analysis and interpretation 
of the data is presented in the following chapter. 
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PRESENTATION' ANALYSIS AND INTERPRETATION OF DATA 

The value of research In education depends 

largely on the degree to which . it* s results are 

intelligently analysed, interprets and applied. 

The investigator wishes to present his findings 

in a lucid and parcise manner so th-, t the result 

could be studied at a glance. Tto Provide a 

comprehensive look and easy grasp the data collected 

is procuted in tabular forms. This is followed 

by analysis and interpretation in a systematic 

manner. Thus the present chapter is mainly 

devided into twopartsi (i) Presentation of data 
(ii) Analysis and interpretation of data* 

PREbENXATION OF DATA 

In this section the data is presented as 
frequency distribution and percentages of subject 

falling in each class internal. Since th© variables 
on which the scores were obtained were intellectual 
development, creaticity, achievement and socio¬ 
economic status, the data are presented in this 
order. 

LEVEL OF INTELLECTUAL DEVELOPMENT 
The intellectual development of sample 
subjects was measured by the ' Group Assessment 
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of logical thinking (GaLT), Obtained scored are organised 
as given in Table I in the fc-rir, cf frequency distribution, 
and percentages. 


Ai'D PSTiCjSSJAES Oi 1 SO Or *3 


Oii.jr.;;:: cf Gait. 


Score 

1 

2 

5 4 

5 6 

7 

8 

9 

10 

11 12 

Freq. 

22 

47 

70 124 

168 204 

146 

93 

76 

34 

21 21 

$ag® 

2.1 

4.6 

6.8 12. 

1 16.4 19* 

9 14.2 

9.1 

7.4. 

3.3. 

02 02 


Table I indicates that the range of the scores on 
GALT is from 1 to 12. frequency distribution of scores is 
a unimodal one, the value of the mode lies at score 6. 

The graphical representation of the frequency distribution is 
presented in the form of a histogram in figure I which 
corresponds approximately to the shape of normal distribution 
Scores on GALT are used to classify the subjects as 
belonging to different levels of intellectual development 
namely, concrete, transitional and formal operational 
levels. 

Creativity Scores: 

Scores for creativity were obtained with the help 
of Torrance Test of creative thinking (TTCT) Scores were 
obtained on the total test and also on its parts, namely 
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verbal creativity and non-verbal creativity. 

Non verbal creativity: The non-verbal parto of the test 
of creative thinking includes two activities, namely, 
parrellel lines and picture completion. Both the activities 
were scored for fluency, flexibility and originality. 

The data is organised in the form of frequency distribution 
which is shown in Table II. 

In case of activity I, flency scores range from 
1 to 29, flexibility from O.to 21 and originality. But 
in case of activity II, these ranges are 0 to 10 for 
fluency and flexibility scores, and 0 to 15 for originality 
scores. 

Verbal creativity: There *re four activities in this part. 
These are, product improvement, unusual uses, unusual 
questions and just suppose. These activities were 
scored for fluency, flexibility and originality. Table 
III shows the frequency distributions and percentage of 
the sample in respect of each of these activities. 

Table III clearly evinces that the range of 
fluency scores is slightly wider for activities III 


and V than for activities IV and VI 




table no. jv 

IREQTJENCY DISTRIBUTION AND PERCENTAGE OP SCORES 

obtained in mathematics 


122 


0 a. 
e> ft, 


« o\ m to o to 

CD IA VQ O IA O 

O <M OJ CM O O 


^ ^ m it o k> o 

<t m Ol CM o t~ 

OOOOOOo tA 

1C CI\ kO ■<- CO b~ b- 

• ••••• a 

it i~ ia cn o to w 

O W CM CM O O 


O CO LA LA tA VO 

IA C- IA CD IA LA -r- LA 

OOi-i-i-OO VO 


w ai c 



CD 

IA 

CVI 

vO 


O 

CM 

to 

CM 

& a> 

T~ 

CM 

■tf 

LA 

P 2 ft, 

T- 

fA 


tA 


O 

O 

O 

O 


Ch 


CM 

VD 


to o ^ 

O 1- cm 


N f- O 


(p OJ oo •- 

At CM O O 


•vt II 

K> || 

i- II 


Cr» 

IA 

o 


LTi 

CD 

CM 

Ph 

LA 

CD 

o 

LA 

CD 

t— 


O 

o 

CM 

CM 

i- 

o 


CM 

CD 

LA 

tA 




« 

B 

• 

a 

B 

B 

VD 

T- 


CO 

o 

c- 


O 

1~ 

CM 

CM 

CM 

o 

a 1 


CM 

•r- 

c 

CD 

tA 

&< 

vo 

CM 

LA 

Cl 

O 

c— 


O 

t— 

CM 

CM 

CM 

o 


•<* 

co 

CD 

VD 

O 

CD 


• 

• 

« 

• 

« 

B 


o 

o 

O 

CTi 


CM 


o 

o 

o 



CM 


"-CM A (0 IC\ 1C 1C 
0 0"-<-0LTit- 

0 0 0 0 1-00 

f" |f\ ^ ic in IA (M 

• •*•••« 

1 - OO t- CD CD tA o 

o O A! tA 1 - o O 


CD to CM IA 


P ‘4 

O 



o 

c 

1 — 

a 


o 

o 


CM 

•*— 

o 

c 


LA 

IA 

CM 

■r“ 

CD 

o 

o 


• 

« 

♦ 

« 

« 

B 

B 

o 

CD 


<■ 

T~ 

o 

o 


A] 

CM 


T” 

O 

o 

c 

O 4 


r- 

o 


IA 

o 

o 


IA 

c- 

CD 

fA 

o 

o 

c 


LA || 

II 


VC II 
CM I 


O O O O O Q O 

it in ID t-- 03 CTi 1- 


m m- in vo a to ai 




Achievement Scores 


The achievement scores of the students in 
math^nv tics, science and agregate marks of all subjects 
at the Boards examination at class X level collected for 
the follwoing three classifications (i) levels of 
intellectual development, (ii) location of the sample 
(rural and urban) and (iii) sex(boys and girls) . 

These are presented subject-wise as below 
Mathematics: The obtained data pertaining to the achievement 

in mathematics is provided as per the aforesaid classifi 
classification in table IV, The mean scores for boys a 
and girls are 64.18 and 62.09 respectively while that of 
rural and ruban groups are 56.81 and 64.42 respectively. 

For concrete st-ge the mean score is 51.50 while for 
transitional and formal levels are 65.72 and 75.85 
represent graphical representation for the above mentioned 
distribution has also been attempted in the form of 
frequency polygon as shown in figure He. As evident 
from the graph , the nature of distributions of scores 
in mathematics for boys, girls, rural and urban samples 
seems to be normal. Distribution of scores for concrete 
level appears to be positively skewed while those for the 
transitional and formal levels of intellectual development 
the distributions tend to be negatively skewed. 




FREQUENCY DISTlRB OTION AID PERCENTAGE OF SCORES 
OB?AIKID IB SCIENCE 
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Science j Table V shows that the range of scores 
in science achievement is 31-IC’O and these distribution 
fcr all calssifications are unimodel . The moders far 
both sexes total sample and also for urban students lie n 
in the class interval 61-70 while for ru al sample it 
falls in the class interval 51.60. The modes of science 
achievement scores for concrete, transitional and formal 
level students lie in class intervals 4W50, 6l*-70* 

71-80 respectively. The mean scores for rural and urban 
grouos are 60.74 and 54.54 respectively, while for boys 
and girls are 59.98 and 59.83 respectively* The mean 
score is for formal stage is higher than the other two 
stages. 

Graphical representation for the above mentioned 
distribution las also been attempted in the form of 
frequency polygon in figure No, The: nature of 

distributions for urban, rural, boys and girls, as 
locks from 4 :he graph, is near normal. Distribution for 
concrete level is positively skewed while for the 
transitional and formal levels of Intellectual development 
the distribution tendLtodlaa negatively skewed. 

Aggregate achievement ; Table VII represents the 
aggregate achievement scores ranged from 151 to 425. 

The nature of frequency distributions is unimodal* 
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The means scores for boys and girls are 295.24 and 286.81 
while for rural and urban 263.94 and 296.44 respectively. 
The modes for total sample urban and rural, and for both 
sexes fall in the interval 276- 300. The modes for 
concrete, transitional ana formal levels thinkers fall in 
201-225, 276-300 and 351-375 respectively. 

The graphical representation for the above 
distribution has also been attempted in the form of . 
frequency polygon in fig. Ho. Graph shows normal 

distributions for total population, urban and rural sample, 
and also for both sexes. Distribution for concrete level 
is positively akwed while those for formal and transitional 
levels tend to be negatively skewed. 

Socio-economic Status 

Fathers' education, mothers' education, fathers 
occupat;on, mothers' occupation, parents imcome and family 
size of total population comprising urban and rural 
students at defferpnt levels of intellectual development 
have been organized under the following headings; 

Education ; Ed ocat ; on of parents of the students have 
been classified into seven categories with weightace 
mentioned against each category as given below 
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SJfo. 

i. 

ii. 

iii. 

iv. 

v. 

VI 

vii 

Educational status of fathers of the students 
varied from illiterste to professional degree holders 
and above in the total sample and also in case of urban 
and rural students. The majority, father? of urban 
students and of total sample subjects, as shown in 
Table VII were graduate then professional and then only 
possessed certificates. In case of rural students this 
order was as follows, high schools (l), graduates (ii') 
and intermediate (ill). 

Educational status of mothers of students also 
varied from illiterate to having masters degree, 
professional degree and above in th.e total sample. 


Profession degree, master’s 
degree and above. 

B.A. or B.Sc. degree 

Intermediate or Post High School 
diplomas 

High School or its equivalent 

Completion of full course of 
elementary education or hiddle 
school. 

Literacy or elementary schools for 
few years. ' 

Illiterate 
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and urban and rural sample. As shown in Table VIII 
majority of mothers of the total sample were graduates 
and an equal number of mothers were high school passed. 
This is followed by those who possessed letterprofessional 
degrees or master* a degrees and above in case of urban 
sample the order is more or less same as in the total same 
But it is interesting to rote that majority of mothers 
in rural sample were having either professional degree 
or master's degree followed by intermediates post high 
school deploma holders. 

Occupation : Occupation of the parents of the students 
have been classified into eight categories. Categories 
with weightage mentioned against each are as follows 


S. No. Category Weightage 

I Higher professions like engineering 7 

medicine, law administration etc. 

ii Semi professional 6 

iii Clerk, shopkeeper, farm owner 5 

iv Skilled worker 4 

v Semi-skilled worker 3 


vi Un-skilled worker- domestic servant, 2 

farm labour, casual labourer. 

vii Unemployed, dependent, beggar, vagrant 1 

Dead (not alive) 


viii 


0 
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Occupational status of fathers' of the students 
ranged from unemployed dependent, vagrant to higher 
professionals like engineers, doctors, administrators etac. 

The order of the fathers* occupation of total sample 
and urban sample as presented in Table IX was category 
5,6,7 i.e. clerks, shopkeepers etc, at first place, Semi 
professions at the second place and higher professions st 
at the third place . In case of rir al students the order 
was slightly changed, farm owner/shopkeeper taking the 
first place semi-professions at second, and un-skilied 
workers farm labour etc at the third place. 

Students mothers' occupation status varied from 
dependen + to higher professi ons. The order in which the 
mothers' occupation of total population and urbnn students 
oocured is s>own in TaMe X. It is evident from the table 
that most of the mothers were simply house wives followed 
by semi professional at clerks etc at the third place. 

In case of nural students' mothers' majority 
of them were dependents followed by all others categories 
(8,4, 5, 6) at second place. 

Parents' income 

Permonth income of students parents have been 
grouped into ranges (501-1000) t._- ( 9501-10,0001 which is 
shown in table XI The mean income for total sample, urban 
and rural samples are 2254.37, 2359.32 and 1402,61 
respectively. The medians of income of parents belonging 
to concrete, t ansitional and formal operation levels are 
1724.52, 2090.56 and 3085.71 respectively. 

The graphical representation for the above mentioned 
distribution, as drawn in figure No. shows a negatively 




JPA rents* in come 
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showed, distributions. 

Size of the family: family size of the students varied 
from three members to twelve members. In the total sample 
and the urban students sample the size of the family as shown 
in the Table XIT was in the order of five members six 
members followed by four members. In case of rural 
students this order is sir members, seven members followed 
by eight members family. Average family size of urban 
students at concrete, transitional and formal levels of 
intellectual de~elopment w^s found six, five and five 
respectively. In case of rural students at concrete, 'r 
transitional and formal levels of intellectual development 
the size of f r. ly rests in order of seven , six, and six 
respectively, which is higher than the urban sample at 
the same level of intellectual development. 
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ANALYSIS AND INTERPRETATION 

OF DATA 


In pursuance of the research hypotheses 
formulated under for this study* the data were 
analysed in order to stpdy the relationship and 
significance of difference amongst the groups with 
reference to variables studied. The whole analysis 
and interpretation has been presented in tnree main 
parts namely: 

(i) Level of Intellectual Development 

(ii) Relationship 

(iii) Difference 

The scheme of the analysis and interpretation 
is as mentioned below; 

TOTAL SAMPLE 


URBAN 


RURAL 


GENERAL 

SC/ST 

GENERAL 

SC/ST 

STUDENTS 

STUDENTS 

STUDENTS 

STUDENTS 



TOTAL SAMPLE 


Government 

URBAN 

Aided 

RURAL 

Government 

Aided 


Boys Girls Boys Girls Boys Girls Boys Girl® 

Since there were no aided schools for girls in 
rural areas, therefore a cooperative study of girls 
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of Government schools and aided schools could not 
he made. Before proceding further it would be 
desireable to remind ourselves that th® average age 
of the sample subjects is sixteen (16.). 


LEVEL OF INTELLECTUAL DEVELOPMENT. 

As discussed earlier, Jean Piaget, the chief 
advocate of Geneva school has propounded four stages 
of the development of intellect begining from birth 
untill 15 years of age. According to this school of 
thought, all adolescents must attain the formal 
operational thinking stage. Therefore, it was considered 
necessary, before probing further, to assess, the actual 
levels of intellectual attainment of the sample. 

In the present study Group Assessment of Logical 
Thinking (GALT) was used to classify the sample into 
three levels of intellectual development. The 
proportions of science adoles&ent students reaching 
at concrete, transitional and formal operational level 
of intellectual development have been computed in percent 
and are presented in Table No. to 
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Levels of Intellectual Development of Students 

Table No, present an overall view of the 
levels of intellectual development of boys and girls 
of Urban and Rural areas and total sample. The table 
shows that: 


(i) 


(ii) 


(iii) 


(!▼) 


Only 23.9$ students of the total sample 
were found at formal operational level, 

50.5$ at transitional level and remaining 
25.6$ still at concrete operational level. 

In urban group 26.1$ t 50.3$ and 23.5$ 
and in rural group 09$, 51.5$ and 39.6$ 
were at formal, transitional and concrete 
operational level of intellectual development 
respectively. 

At formal and transitional levels percentage 
of girls was slightly higher than the 
percentage of boys. At formal and transitional 
levels 23.16$ and 49.69$ boys were found 
as against the percentage of girls 25.13$ 
and 51.89$ at formal and transitional level 
of intellectual development, At concrete 
level girls percentage was slightly less 
than that of boys i.e, 22.97$ against 27.13$ 

In urban areas percentage of boys at formal 
and concrete level were higher than that of 
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girls at the same level. Percentage of boys 
at formal and transitional level were 
26.4$ and 24.7$ as against the percentage 
of girls 25.7$ and 21.8$ at the formal and 
concrete level of intellectual development, 
it transitional level percentage of girls 
was slightly higher against the percentage 
of boys(52.8$ against 48.8$.) 

In rural group* out of eight girls not a 
single girl could reach at formal level 
of intellectual development. The percentage 
of boys at formal level was found to be 
09.50$ only. At concrete and transitional 
level of intellectual development 
percentage of boys were found 37.3$ and 53.2$ 
against the percentage of girls 75.0$ and 
25$ respectively. 

nee above observations shows following trends; 

-Formal operational level was not attained 
by majority of the adolescent science students. 

- Majority of the students are at transitional 
level of intellectual development, 

- In urban group percentage of students 

at formal operational level was higher than 




143 


their counterparts in rural areas. 

- Percentages of concrete operational 
thinker students -was higher in rural 
areas than that of urban areas. 

- In urban and rural groups percentage 

of boys at formal level was found slightly 
higher against their girls counterparts. 
However in total sample percentage of girls 
was slightly higher than that of boys. 

- At transitional operational level 

of intellectual development percentage 
of girls was slightly higher against boyB 
in urban and total sample. However, higher 
percentage of boys was found in ease of 
rurol sample. 

Thus the hypotheses which states that: 

"Majority of the science adolescent 
students are at formal operational 
level of intellectual development? 
is rejected. 

This finding gives strength to other findings 
where majority of students belong to concrete and 
transitional operational level and only few in 
formal operational level, that is, majority of students 
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do not reach® at formal operational level of thinking 
(Elkind, 1962; Jackson,1965; Allovell, 1966; Peterson, 

1970; Dale, 1970; Karplus, 1970; Kackinnon and Renner, 1970; 
Dulit, 1972; Renner and Staford, 1972; Eordland, 1974; 

Lawson et.al. 1974, 1975, 1977; Chiappetta, 1974; 

Sayer and Ball, 1975; Vaidya, 1975;1978,1981; 

Wollman®t,al, 1976; Kanskar, 1979; Sandhu, 1980, 

K&thur, 1981; and Kumar, 1982), 

Intellectual Development of Students of Government 
and Aided Schools: 

The proportions of students readhing at concrete 
transitional and formal levels of intellectual development 
in government and aided schools of both sexs (boys and girls) 
belonging to urban and Tural areas have been presented 
in table Ho. XIV. 

The table XIV, shows that; (i) percentage of 
students reaching at concrete operation level of both 
in government and aided schools were nearly the same. 

In aided schools the percentage of students at formal 
level was higher than that of students studying in 
government schools, 28,22$ and 21,40$ respectively. At 
transitional operational stage the percentage of students 
of go vers me nt schools was higher than that of aided schools 
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(52.90$ against 46.23$), (ii) In both urban and 
rural groups percentages of the students reaching at 
concrete and. formal operation levels were higher in 
case of aided schools students than that of government 
school students. But at transitional operation level 
percentages were higher for government school students 
than their counterparts both in urban and rural groups 

Table XXV, also provides frequency and percentages 
of boys and girls of government and aided schools of 
urban and rural areas. Table reveals that : (i) In 
urban and rural areas percentages of boys of aided 
schools reaching at formal and cohcrete levels were 
higher against boys of government schools. In urban 
areas the percentages of boys of aided and government 
schools at formal and concrete level were 31.3$ and 23.1$ 
and 28.5$ and 22.2$, at concrete level respectively. 

At transitional operational level percentage of boys 
was higher in government schools than that of aided schools 
(ii) In case of girls of urban areas percentages of 
girls of government schools reaching at concrete and 
formal operational levels were found more 24.2$ and 
26.0$ against aided schools, 25.2$ and 17.8$, respectively. 
However, the trend was found to he reverse in case of 
girls reaching at transitiona operational level i.e. 
percentage of girls of aided schools exceeded their 
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government Bchools counterparts, (57$ against 4-9.8$) • 

It may be concluded from the above observation 

that ; 

- learning environment of aided schools facilitate 
more to students to attain formal operational level 
of intellectual development than that of government 
schools. 

- learning environment of government schools was 
facilitating more to girls to attain formal 
operational level than that of aided schools in 
urban areas. 

- boys of aided schools were found in advantageous 
position to attain formal operational level against 
boys studying in government schools in urban and 
rural settings. 

- percentages of boys reached at concrete operational 
level of intellectual development was higher in 

case of aided schools against government schools 
in both urban and rural areas. Reverse in trend 
was observed for girls of urban setting. 

- percentage of boys at transitional operational 
level was higher in government schools than that 
aided schools. While reverse was true for girls 


in urban areas 




FREQUENCY AND PERCENTAGE OF GENERAL AND SC/ST STUDENT AT DIFFERENT LEVELS 

OF INTELLECTUAL DEVELOPMENT 
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So on the basis of above findings the hypotheses 
which states: 

"Percentages of Both Sexes Different 
Levels of Intellectual Development 
Are Equal in Government and Aided 
Schools," 
is not accepted. 

Intellectual Development of General and SC/ST Students 

Table IV, shows level of intellectual development 
of general and SC/ST students of urban, rural and total 
sample. Following trends may be onserved from the 
Table IV j '(i) percentage of general students at formal 
operation level was higher against SC/ST students in 
urban, rural and totdl sample, (ii) percentage of SC/ST 
students at concrete and transitional operation levels 
were higher than general students in urban area and 
total sample, (iii) percentage of genral students 
at concrete operational level was higher than that of 
SC/ST students in rural ^ 

Thus on the basis of above findings the hypotheses 
which states that: 

"Percentage, of both General and SC/ST 
Categories Students are Equal at Different 
Levels of Intellectual Development", 


is not accepted 
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relationship 

OP 

intellectual development with creativity 

Relationship Between Intellectual Development 
An assessment of level of intellectual development 

was made by scores o&G roup Assessment of Logical Thinking 

Test. The same test was also used for classifying the 

sample into concrete, transitional and formal operational 

level thinkers. Creativity was asscertalned through 

Torrance Test of creative thinking. This test yielded 

separate scores for verbal and non-verbal fluency, 

flexibility and originality. Also provided by the test 

are non-verbal creative thinking scores, verbal creative 

thinking scores, total fluency (fluency scores of aon- 

verbal + verbal tests) total flexibility, total originality 

and creqtive thinking scores. The raw scores of different 

components of non-verbal and verbal creative thinking 

were scaled into T-scores before subjecting them to 

addition. An attempt has been ‘mad® to study the 

relationship between creaticity and intellectual development. 

Pearson’s product moment correlation method was employed 

for obtaining the coefficient of correlation for 

bivariate distributions. 

The obtained results have been reported in 


Table XVI to X 
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Creativity And Intellectual Development of Students 

A look at table XVI reveals that creativity and 
intellectual development were found to be positively 
correlated. Correlations for various components of 
creativity and levels of intellectual development ranged 
from a very low (o. l6o) to high (0.779) which war® 
significant at .01 level of significance. The following 
may be inferred on the basis of the obtained results: 

(i) Correlations between creativity and levels 

of intellectual development seem to follow a pattern 
of being at a low ebb at concrete level, getting shrinked 
at transitional stage and showing a spurious growth 
at formal level. This holds good for both verbal and 
non-verbal creativity and their total and also for 
further components namely fluency, flexinility and 
originality. 

(ii) Creativity components namely, fluency, flexibility 
and originality were found to show higher relationship 

at formal level of intellectual development as compared 
to other two levels. The component of verbal creativity 
superceeded their non verbal counterparts in demonstrating 
the relationship at formal level. Rate of increase in 
correlation coefficients was maximum in case of fluency 
followed by flexibility with a minimum for originality; 
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when verbal and non-verbal creativity were taken 
together. 

(iii) Components of verbal creativity and total 
creativity indicate almost similar trend of relationship 
with formal operational level of intellectual development 
and the components of non_verbal creativity appear to 
lag behind. 

Th© above mentioned observations lead one to 
believe that intellectual development goes hand in hand 
with the development of creative thinking. At 
transitional stage, it gets a jerk that may be due to 
the development of thinking under internal conflict 
which perhaps does not get an expression for want of 
clarity. It ultimately reaches its peak at formal level 
and creative expression flows out. Rate of growth of 
fluency seems to be higher than flexibility. Besides 
this, growth of originality at formal level seems to 
take place at some what low pace. Non-verbal expressions 
lag behind verbal expression at formal level since 
non-verbal expression apparently requires relatively 
more imagination. 

On the basis of above findings the hypothesis 




which states that : 


"There is no Significant Relationship 
Between Levels of Intellectual 
Development and Creativity)" 

is rejected. 


Creativity and Intellectual Development of Urban and 
Rural Students 

Coefficient of correlation computed for components 
of non-verbal, verbal and total creativity scores with 
intellectual development scores of urban and rural students 
have been presented in Table XVII, All coefficients of 
correlation were found to be positive and significant 
at 0.1 levels excepting one between intellectual 
development (of urual students) and non-verbal fluency 
scores, which indicated positive relationships significant 
at .05 level. The rang® of correlation coefficients 
has been from 0.156 to 0.780. The following may b® 
infered from table observations ; 

(i) Intellectual development of urban students was 
relatively more positively associated with various 
component of non-verbal, verbal and total creativity 
as against their rural counterparts. 
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(ii) Relatively closer relationship between 
intellectual development and components of verbal 
creativity may be seen as compared to relationships 
between intellectual development and components of non¬ 
verbal creativity for both rural and urban students. 

(iii) Fluency, flexibility and originality components 
of non.verbal and verbal creativity were found to be 
related with intellectual development in an increasing 
order for both urban and rural students, i.e. minimum 
being with fluency and maximum with originality. 

(iv) In case of urban students intellectual development 
was found to b© highly related with total creativity. 

It was followed by the relationship with non-verbal 
creativity and with verbal creativity at minimum. 

However, in case of rural students this relationship 
was found to be maximum for verbal creativity followed 
by non-verbal creativity through total creativity. 

The above mentioned observations lead us to believe 
that ruban students grew better than their rural 
counterparts in non.verbal, verbal and total creativity 
viz-a_viz intellectual development. It shows that urban 
students possibly think better both at horizontal and 
longitudinal levels. Slightly less magnitude of 
relationship of intellectual development with components 
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non-verbal creativity than components of verbal 
creativity may be attributable to the requirement of 
imagination for figural activities as against verbal 
activities. So on the basis of above findings it seems 
fair to say that intellectual development of urban and 
rural students was significantly related with various 
components of creativity, ^hus the hypothesis 
which state that : 

"There is No Significant Relationship 
Between Intellectual Development and 
Creativity in Urban and Rural Sample;" 

is rejected. 


Creativity and Intellectual Development of Boys and Girls 

Table XVIII shows that all coefficients 
of correlation between scores of intellectual development 
and various components of creativity of boys and girls 
ranged between 0.314 to 0.782. These war® significant 
and .01 level of significance and represented low to 
very high positive relationships. 

The magnitude of relationship of verbal and 
creativity with intellectual development in case of both 
boys and girls were observed to be in increasing in thfc 
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following order ; Non-verbal, verbal and total creativity. 

Intellectual development of both boys and 
girls have bfcen found to be associated with components 
of non-verbal creativity in order of fluency flexibility 
and originality. However, intellectual development 
of girls followed slightly changed pattern of relationship 
with components of verbal creativity and creativity, 
the order being flexibility, fluency followed by originality. 

The Table XVIII further shows that the scores 
•of intellectual development of girls were relatively 
better related to all the components of non-verbal and 
total creativity than that of boys. 

The relationship of flexibility with intellectual 
development was found almost equal for both the sexes. 

An examination of the extent of relationship 
of verbal components of creativity with intellectual 
development indicates that intellectual development 
appeared to be associated uniformaly with the flexibility 
of boys and girls, but fluency in case of girls and 
originality in case of boys were found to be more 
associated with intellectual development as against 
their respective counterparts. 
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The above observations gives rise to the 
following conclusions: 

- intellectual development significantly 
contributes to the development of creativity 
amongst boys and girls. 

- the influence of intellectual development 
was relatively more on creativity of girls 
as compared to boys in general, Originality 
(verbal) in boys and fluency (verbal) in girls 
exceeded respective counterparts with intelleotual 
development while flexibility proceeded 
uniformly for both the sexes. 

Thus on the basis of above finding the 
hypothesis which states th a t j 

"There is no Significant Relationship 
Between Creativity and Intellectual 
Development of Boys and Girls;” 


is not accepted* 




Creativity and Intellectual Development of Boys and Girls 

of Urban and Rural Areas. 

Table XIX presents the coefficients of 
correlation between components of creativity and scores 
of intellectual development of boys and girls of urban 
and rural areas. These were found to be ranging from 
0.126 to 0.893. The range for urban and rural sample, 
was from 0;335 to 0.788 and 0.126 to 0.893 respectively. 

In urban sample all coefficients of correlation were 
found to show positive relationship, significant at 
.01 level of significance. In case of rural boys, 
all soefficient of correlations, excepting one ( 
(intellectual development v/s non-verbal fluency) 
were found to be positive and significant at .01 level 
While for girls of rural area the significant correlation 
were existed for verbal flexibility, verbal creativity 
at .05 level and for verbal originality and total 
originality at .01 level of significance. 

Th© table XIX further indicates that scoresof 
intellectual development of both sexes in urban area 
were related with total verbal creativity, total non¬ 
verbal creativity and total creativity in increasing 
order from non-verbal to total creativity through 
verbal creativity. However, scores of intellectual 
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development of rural sample for both sexes were 

found to related with scores of creativity in increasing 

order from non-verbal ot verbal throgfe total crativity, 

In case of boys of both areas and girls of 
rural area, creativity components, namely, fluency, 
flexibility and originality were found to ba related 
with intellectual development in an increasing order 
(i.e. minimum with fluency and maximum with originality). 
This also holds good for components of non-verbal 
creativity v/s intellectual development for girls of 
urban area. However, components of verbal creativity 
and total creativity for urban girls Were found to be 
related to intellectual development in increasing order 
from originality to fluency to flexibility. 

The table XIX further reveals that intelletu&l 
development of urban boys was slightly more associated 
to components of non-verbal, verbal and total creativity 
as against their rural counterparts. Similar type of 
relationship was observed for components of non-verbal 
creativity of girls* 

Prom the above discussion the follwoing 
conclusions may be drawn : 

- verbal creativity of subjects was more • * 
closely associated with intellectual development 
than non-verbal creativity irrespective of 
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their being in rural or urban schools. 

- urban boye exceeded rural boys in the 
relationship of intellectual development 
with verbal, non-verbal and creativity. 

- non-verbal and creativity ware more 
closely associated with intellectual 
development of urban girls as against 
rural girla. While reverse was the case 
with regards to verbal creativity. 

Thus on the basis of above finding the 
hypothesis which states that: 

"There is no Significant Relationship 
Between Components of Creativity And 
Intellectual Development of Boye And 
Girls of Urban and Rural Areas}" 


is rejected 
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Creativity And Intellectual Development In 
Government And Aided Schools 

After studying the extent of relationship 
between intellectual development and different component 
of creativity scores, the investigator was interested 
to find out the effect of shcooling i.e. government schools 
and government aided schools on intellectual development 
and creativity . Some of the recent studies(Lawson, 1975; 
Deluca, 1981) indicated the view that school environment 
has also contributed to the development of cognitive 
functioning of mind. But their findings regarding the 
effect of different types of schools on development 
and creativity were inconclusive. So, in the present 
study the types of schooling was found desirable to be 
studied. Correlation were computed between intellectual 
development and components of creativity.-;:, -i. 

Table XX indicates that all coefficients of 
correlation between components of creativity and 
intellectual development of students studying in 
government and aided schools ranged from 0.276 to 
0.752 and 0.499 to 0.787; respectively. They represented 
low to high positive relationship, which were significant 
at .01 level of significance. 

A close look on the table would reveal the 
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following! 

(i) Intellectual development of students studying 
in aided schools was found to have relatively 
more positive associated with various components 
of non,verbal, verbal and total creativity than 
their government school counterparts. 

(ii) Verbal components of creativity were more closely 
related with intellectual development of students 
as against non-verbal components in both 
government and aided schools. 

(iii) The extent of relationship between components 
of creativity and intellectual development of 
students was found to be maximum in case of 
originality in government and aided school. 

In government scholls it was followed by 
flexibility and fluency. In aided schools th® 
minimum associateion was seen with fluency of non¬ 
verbal and flexibility of total creativity and 

It seems appropriate to draw the following 
conclusions on the basis of above mentioned observations: 

- learning environment of aided schools appears 
to provide relatively more facilities to students 
to grow intellectually and creatively, than 
the government institutions. 
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- the verbal components of creativity were 
found to be more associated with intellectual 
development as compared to non-verbal components 
of creativity in both kinds of schools 
(government as well as aided). 

- increase in the level of intellectual 
development of students leads to a corresponding 
increase in originality component of creativity 
when compared to other two components. 

Thus on the basis of above findings the hypothesis 
which states that; 

"There is no-Significant Relationship 
Between Intellectual Development of 
Students of Government And Aided Schools"; 

is rejected. 

Creativity and Intellectual Development In Government 
And. Aided Schools In Urban And Rural Locations \ 

Table XXI shows, coefficients of correlation 
between components of creativity and intellectual 
development of students studying in urban and rural 
area were found to be ranging from 0 . 278 to 0.745 and 
0.499 to 0.822. In urban government and aided schools 
and 0.132 to 0.745 and -0.052 to 0.757 in rural 
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government and aided schools. Reported coefficients 
of correlation for urban schools were found to represent 
low to vary high positive relationships, significant 
at .01 level of significance. 

The coefficients of correlation of rural 
schools represented very low to very high positive 
relationships significant at .05 level and .01 levels 
excepting for non-verbal fluency in government schools 
and total fluency in aided schools. 

The following may be infered from the 
obtained results: 

(i) Components of creativity were found to be 
more related with intellectual development 
of students studying in aided schools of 
urb'sn area than their counterparts in aided 
schools of urual area. 

(ii) Components of creativity indicated slightly 
higher association with intellectual development 
of students studying in government schools of 
urban area than their counterparts in rural 
schools. However, verbal originality was 
found to be slightly more associated by 
intellectual development in rural government 


schools 




171 


(iii) In urban area, Intellectual development of 
students studying in aided schools was found 
to be slightly more associated with components 
of creativity as against the students of 
government sohools, 

(iv) In rural area, mostly coefficients of 
correlation between intellectual development 
of the students of government schools and 
components of creativity were found slightly 
higher than that of aided schools. However, 

in rural area relationship between intellectual 
development and flexibility (verbal and total) 
werefound favoring students of studying in aided 
schools rather than the government ones. 

(v) Increasing order of relationship of intellectual 
development with fluency, flexinility and 
originality in both verbal and non-verbal 
creativity observable amongst government 
schools of both urban and rural areas. 

Similar order of relationship could be seen 
for non-verbal creativity components in aided 
schools of rural and urban areas, .Creativity 
did also follow the suit in rural area. 

Thus we may conclude that both aided and government 

schools of urban areas seem to provide an atmosphere 
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congenial for the growth of creativity alongwith 
intellectual development, while rural schools seem to 
lag behind in this respect. However, rural schools 
have more to contribute towards originality, 

- while competing the growth of non-verbal 
creativity and verbal creativity vie-a-vi® 
intellectual development one may observe 
that aided schools are more helpful for non¬ 
verbal creativity compared with government 
ones. With respect to location (rural/urban) 
as far as verbal creativity is concerned, it 
gets better nurtured in rurban aided and 
rural government schoolB as against rural aided 
and urban government schools respectively. 

- it seems appropriate to say that aided schools 
lay more stress in development of abstract 
thinking leadihg to development of non-verbal 
creativity relatively at a faster rate than 
government schools irrespective of their 
locations. Verbal creativity gets due attention 

in urban aided schools may be due to the 
availability of better environmental conditions 
than the government schools. Rural government 
schools appear to be favourable for growth of 
verbal creativity as against their aided school 




counterparts. This may be due to the 
academic leadership exceeding in government 
schools. 

Thus on the basis above findings the hypothesis 
which states that: 

"There is no-Significant Relationship 
Between Creativity and Intellectual 
Development of Students of Government 
And Aided Schools in Urban And &ural Areas" 
is not accepted. 


Creativity And Intellectual Development 
Location-Wise, Sex- Wise And School-Wise 

Table XXII shows that coefficients of 
correlation between components of creativity and 
intellectual development of boys and girls studying 
in government and aided schools of urban and rural 
areas. The ^ange of coefficients of correlations for 
various groups were found as follows: 
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Range of Coefficients of Correlation 


Sex 

Type 

Government 

Urban 

o f 

Aided 

B C ' 

Rural 

h o o Is 

Government 

Aided 

B oys 

0.100 

0.557 


0.092 

0.052 


to 0.706 to 

0.867 

to 

0.74-4 to 

0.757 

Girls 

0.526 

0.555 


0.059 



to 0.818 to 

0.736 

to 

0.757 to 



Sine© there were no aided girls schools in 
rural areas available, therefore, the correlation 
coefficients for this group could not be shown in the 
above Table. The table XXII indicates that all coefficients 
of correlation for urban sample represented significant 
relationships. Ib case of boys of government and aided 
schools of rural area most of the coefficients of 
correlation indicated significant positive relationship 
of intellectual developmentwith component of creativity. 

In case of girls of government schools of rural area, 
the relationship between intellectual development and 
components of verbal creativity excepting fluency were 
found to be significant. It may also be observed that 
the intellectual development and originality were very 
associated significantly. However, all other coefficients 
of correlation for creativity for rural girls of government 
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schools were found not significant even at ,05 level 
of significances. A comparative view of the 
Table XXII would reveal the followings 

(i) Intellectual development of boys studying 
in aided schools of urban area was found to 
have strong linkage with various components 
of creativity excepting non-verbal fluency 

as against their government school counterparts. 

(ii) In urban area, intellectual development of 
girls studying in government schools exceeded 
their aided school counterparts in its 
relationship with various components of 
creativity. 

In rural area divergent trends could b® seen: 

(i) Intellectual development of boys studying 
in aided schools found to be slightly more 
positively related with non-verbal creativity 
as against the boys of government schools. 

(ii) Intellectual development of boys of government 
schools were found to be more associated with 
verbal and total creativity as compared with 
boys of aided schools. However, the relationship 
of flexibility with intellectual development 

of boys of aided schools was higher than that 
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areas 

(i) 


(ii) 


(iii) 


of boys of government schools. 

In case of boys studying in urban and rural 
the following may be inferred: 

Boys of aided schools of urban area superceeded 
their aided rural schools counterparts in 
relationship between intellectual development 
and components of creativity. 

Boys of government schoclB of rural area were 
found to lag behind to the boys of government 
schools of urban area in positive association 
of intellectual development with tital non¬ 
verbal and total creativity. However, reverse 
in trend may be observed in relationship of 
verbal creativity with intellectual development 
of boys of urban area was observed to be highsr 
than that of rural ones in government schools. 

The relationship of intellectual development 
of girls of government schools of urban area 
with non-verbal, verbal and creativity was 
slightly higher than that of girls of government 
schools of rural area. However, the relationship 
of flexibility. Verbal and originality with 
intellectual development were found to be 
higher as compared to girls of urban area in 
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government institutions. All other component 
of non-verbal, verbal and total creativity 
■were observed to be more in relation with 
intellectual development of girls of 
government schools in urban area than their 
rural counterparts. 

On the basis of above mentioned observations 
the following conclusions may be drawn : 

- in urban area, aided schools of boys appear 
to provide slightly more facilities to their 
students for development of creativity vis-a-vis 
their intellectual growth than government 
schools. However the impact seems to be reverse 
in case of girls. 

- it appears that the environment of aided 
rural schools was favourable fox non-verbal 
creativity to grow with intellectual development 
while the government schools seem to contribute 
relatively more towards the development of verbal 
creativity alongwith intellectual development 

of boys. 

- boys and girls of urban area belonging to 
government, and aided schools were at 
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advantage with regards to both creativity and 
intellectual development than their rural 
counterparts. 

Thus on the basis of above findings the 
hypothesis which states that: 

"There is No Significant Relationship 
Between Creativity And Intellectual 
Development of Boys And Girls Studying 
in Government And Aided Schools in 
Urban And Rural’ Areas; M 

is partially accepted in favour of girls studying in 
government schools in rural areas. 


Creativity and Intellectual Development 
Of General and SC/ST Students 

In order to study the extent of relationship 
between components of creativity and intellectual 
development of genral and SC/ST students, coefficients 
of correlation were computed and have been presented 
in table XXIII , obtained coefficelnts of correlation 
ranged from 0.151 to 0.850 for urban rural and total 
sample. Mostly coefficients of correlation between 
components of creativity and intellectual development of 
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students were found to be significant at 0.01 level 
and 0.05 level of significance. EelationBhip between 
non-verbal fluency and intellectual development of 
SC/ST students was significant at .05 level. In case 
of rural sample significant positive relationships 
were obtained for flexibility and originality with 
intellectual development whereas fluency and intellectual 
development of SC^ST students were found to have positive 
relationships which could not be found to he significant. 

Following may be inferred from the above mentioned 
observations: 

- verbal creativity was found to be relatively 
more associated with intellectual development 
of both general and SC/ST students as compared 
with non-verbal creativity. 

- components of verbal, non-verbal and creativity 
were found to be related with intellectual 
development in an increasing order from fhuency 
to originality through flexibility. 

- Association of non-verbal, verbal and total 
creativity with intellectual development w@s 
found to be relating greater in case of general 
students excepting one (verbal creativity v/s 
intellectual development of SC/ST students of 
rural area) as compared to their SC/ST 
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counterparts. Irrespective of their placement 
in rural or urban school. 

Thus it may be concluded, that the general 
category students excelled then SC/ST counterparts 
both on non-verbal and verbal creativity vie-a-vie 
their intellectual development in rural as well as 
urban schools. 

Thus on the basis of above findings the 
hypothesis which states that; 

"There is No Significant Relationship 
Between creativity And Intellectual 
Development of General and SC/ST Students"; 

is not accepted. 

Creativity And Levels of Intellectual Development 
Of Students of Urban and Rural Areas 

In order to sutdy the extent of relationship 
between levels of intellectual development and components 
of creativity of urban and rural samples, the coefficients 
of correlation were computed and have been presented in 
Table XXIY . Coefficients of correlation for ur&an and 
rural samples ranged from 0.156 to 0.571 and -0.539 to 
0,510 respectively. In case of urban sample, all the 
coefficients were very low to moderate positive 
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significant at .01 level and presented relationships. 

For rural sample significant positive relationship were 
observed for : (l) concrete operational level of 
intellectual development with non-verbal flexibility, 
verbal creativity, total creativity, verbal and total 
originality, (ii) transitional operational level with 
fluency, originality and verbal creativity and total 
creativity and verbal flexibility, (iii) formal operational 
level of intellectual development with non-verbal fleuncy 
representing moderate negative relationship. 

It may also be observed from the table XXIV 
that in urban sample concrete operation level was 
slightly more associated with (i) fluency (non-verbal, 
verbal and total) (ii) flexibility (verbal and total). 

(iii) originality (non-verbal) and (iv) creativity as 
compared to rural sample. However, originality of verbal 
creativity and total originality was found to be more 
favourable to concrete level of intellectual development 
of rural students as against their urban counterparts. 

Transitional operational level of urban sample w 
was slightly more associated with components of non¬ 
verbal creativity than that of the rural sample. 

Oppositive was the case with verbal creativity components 
where reral students were in an advantageous position 
as compared to urban students. The relationship of two 
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level with total flexibility, total originality and 
total creativity were more prominent in urban sample. 

Total fluency was higher in rural Bample but the 
magnitude of its relationship with transitional level 
was not significant. 

All coefficients of correlation, excepting 
on® between formal operational level of intellectual 
development and components of creativity were found to 
be slightly higher in case of urban sample than rural 
sample. Coefficients of correlation between formal 
operational level and non-verbal fleuncy was found to 
be negative and significant at 0.05 level of significance. 
However, the rural sample witnessed poBitibe and negative 
relationships between formal operational level and 
components of creativity which were not b© found 
significant. The negative relationships between formal 
operational level and components of creativity may be 
attributed to non availability of healthy environment in 
rural area. Lack of appurtunities of frequent dialogue 
and less developed invironment may the cause of rural 
sample lagging behind their urban counterparts in this 
respect. In case of rural sample, transitional level 
of intellectual development was slightly more associated 
with total verbal creativity than urban sample. 

In case of urban sample, correlations between 
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creativity and levels of intellectual development 
seem to follow a pattern of being at a low ebb at 
concrete level, getting Bhrinkad at transitional 
level and .a spurious growth at formal level with 
regard to non-verbal creativity, verbal creativity 
and total creativity. 

In case of rural sample, relationship between 
levels of intellectual development with total verbal 
creativity and total creativity was observed to be 
at peak at transitional level and relatively lower 
at both concrete and formal levels. 

On the basis of above observations it may be 
concluded that; 

-levels of intellectual development and 
components of creativity were progressing 
unidirsctionally^case of urban sample. 

- the association of intellectual development 
with creativity greater for urban students 

as compared to their rural counterparts. 

- in rural sample, formal operational level 
was found independent of total creativity 
and universely related with non-verbal 
creativity, verbal creativity appeared to 
show slightly positive association with formal 
operational level of thinking. 




- the maximum association of creativity was 
with formal operational level of urban ■ ,.. 

students and transitional level of rural ones. 

On the basis of above findings the hypothesis 
which states that: 

"There is No Significant Relationship 
Between Creativity And Levels of 
Intellectual Development of Students 
of Urban And Rural Areas;" 

is partially accepted in favour of rural students. 

Creativity And Levels of Intellectual Development 
Of Boys and Girls 

The coefficients of correlation between components 
of creativity and levels of intellectual development of 
boys and girls ranged between 0.074 to 0.648. Table XXV 
shows that most of the coefficients of correlation were 
significant at .01 and .05 levels of significance. 

At transitional stag© significant relationship existed 
between intellectual development of boys with noh-verbal 
and verbal flexibility, and at concerete level amongst 
girls with non-verbal originality, verbal flexibility 
and total flexibility. 
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Concrete and formal operational levels of 
thinking were found to be slightly more related with 
non-verbal, verbal and total creativity of boys than 
their girl counterparts, while the girls at transitional 
level exceeded boys in these aspects of creativity. 
Intellectual development of girls at concrete 
operational level was found to be slightly more associated 
with noti-verbal fluency and total flexibility as compared 
to boyB, for remaining components of creativity the 
order of relationship got reversed. 

Transitional operational level of intellectual 
development of girls was found to relatively more 
associated with components of non-verbal, verbal and 
total creativity than that hoys counterparts. 

Formal level of intellectual development and 
components of creativity show higher association in 
case of boys than girls. 

The Table XXV further reveals that the formal 
operational level of intellectual development of both 
sexes (excepting formal operational level of intellectual 
development w/s non-verbal creativity of girls) was 
slightly highly related with non-verbal, verbal and total 
creativity as compared to concrete and transitional 
operational levels. 

In case of girls (excepting non-verbal) the 
extent of relationship between levels of intellectual 
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development and non-verbal, verbal and total creativity 
was in correspondence with increasing levels of 
intellectual development (maximum in case of formal 
level and miminum for concrete level). However, in 
case of boys the concrete operational level of intellectual 
development superceeded the transitional level in 
relation ship with non-verbal, verbal and total creativity. 

On the basis of above observation, it may b® 
concluded that: 

- levels of intellectual development of both 
sexes were found related with non-verbal 
verbal and total creativity. 

- formal operational level of intellectual 
development was found more associated with 
the verbal and total creativity in both sexes 
and non-verbal in boys. 

- boys at concrete and formal level of 
intellectual development were found to be 
more creative than girls. 

- transitional level girls were found to be 
more creative as compared to boys, 

»'!' the bypothf.;--- 




Thus in the basis of above findings the 
hypothesis which states that: 

"There is No Significant Relationship 
Between Creativity And Intellectual 
Development of Boys And Girls*" 

is rejected. 

Creativity And Levels of Intellectual Development 
Of Students of Government And Aided Schools. 

In order to study the extent of relationship 
between levels of intellectual development and 
compents of creativity of students studying in 
government and aided school, the coeffecients of 
correlation were computed and have been presented 
in Table XXVI. Coefficients of correlation ranged 
from .087 to 0.657. All these coefficients represented 
very low to high positive relationships. For students 
of government schools, all coefficients of correlation 
between level of intellectual development and components 
of creativity excepting one with non-verbal flexibility, 
were observed to be significant. In case of aided 
schools intellectual development demonstrated 
significant positive relationship with components of 
creativity excepting for*, (a) concrete operation level 
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of intellectual development with fluency, flexibility 
and verbal creativity, (b) transitional operation 
level with verbal flexibility. 

The following may be infered from the obtained 
results: 

(i) Association of verbal creativity and non¬ 
verbal creativity and total creativity with 
concrete operation level of intellectual 
development was relatively greater in 
government schools than the aided ones, 

(ii) Transitional operational level of intellectual 
development of students of government schools 
was found to be more related with verbal and 
total creativity as compared to students of 
aided schools. However, the association of 
non.v rbal creatitity was observed to be 
greater for students for aided schools. 

(iii) Formal operational level thinkers of aided 
schools were found to be slightly more in 
relation with both non-verbal and verbal 
creativity than their government school 
counterparts. 

In case of students of aided schools the order 
of relationship between levels of intellectual development 
and components of creativity and total creativity was 
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found to be in increasing order i.e. maximum for 
formal operational level and minimum for concrete 
operational level. 

In case of students of government schoolB, no 
clear trend could be observed for all components of 
creativity at different levels of intellectual development 

The following patterns may however, be derived 
various components of creativity at different levels 
of intellectual development, 

(i) Transitional operational level was found 
to be less associated with components of 
verbal and total creativity as compared to 
comcrete and formal operational levels of 
intellectual development. 

(ii) The association of total originality, 
total fluency and creativity with formal 
operational level were found to be greater 
than that of other two levels of intellectual 
development. 

(iii) Flexibility (verbal and total), originality 

(verbal) were found slightly more in relation 
with concrete operational level of 
intellectual development as compared to 
transitional and formal operational levels 
of intellectual development. 
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(iv) Non-verbal originality was slightly more 
associated with formal operational level 
as compared to concrete and transitional 
levels of intellectual development. 

It may be cconcluded from the above observations 

that: 

-government schools appeared to be relatively 
more helpful than aided schools, in developing 
verbal and non-verbal and total creativity 
at concrete operational level of intellectual 
development. 

- environment of aided schools appeared to 

be more suiting to transitional level students 
with regard to their growth of non-verbal 
creativity while government schools proved to 
be favourable for growth of verbal creativity. 

- learning facilities of aided schools were 
more favourable to formal operational level 
students with regard to the development of 
non-verbal, verbal and total creativity as 
against government schools. 


Thus on the basis of above findings the hypothesis 
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stat 

which states that; 

"There is Ho Significant Relationship 
Between Creativity And Levels of 
Intellectual Development of Students 
of Government And Aided Schools;" 

is tenable. 


Creativity with Level of Intellectual Development 
Of General And SC/ST Students 

Coefficients of correlation between components 
of creativity and level of intellectual development viz. 
concrete, transitional and formal operat" onal level, 
for both general and SC/ST students are presented in 
Table XXVII. All coefficients of correlation for 
general students were indicated positive relationships 
significant at .01 level of significance. In casd of 
SC/ST students only two coefficients of correlation, 
for verbal originality versus concrete level and total 
fluency versus formal operational level, were found to 
be significant at .05 level, other coefficients of 
correlation were not significant represents the above 
observations give rise to the following references; 
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In case of genral students, verbal creativity 
was found to be more associated with levels of 
intellectual development (concrete, transitional formal) 
as compared to non-verbal creativity. For SC/ST students 
non-verbal creativity exceeded verbal creativity with 
transitional and formal operational level of thinking. 
Reverse in trend was found with concrete ope rational 
level where verbal creativity exceeded non-verbal 
creativity. However, transitional operational level was 
found to be independent of both non-verbal and verbal 
creativity. Following conclusions could be drawn: 

-non-verbal and verbal creativity were found 
toobe slightly more associated with different 
levels of intellectual development of general 
students as against their SC/ST counterparts 
excepting for relationship between non-verbal 
creativity and formal operational level of 
intellectual development. 

- non-verbal creativity and intellectual 
development relationship was found to be 
in an increasing order of, transitional 
to formal through concrete level, ifor general 
students. Similar trend may also be observed 
for verbal creativity. However, in case of 
ST/SC students creativity had a varying 




association with levels of intellectual 
development. The affected levels were 
formal and concrete where non-verbal and 
verbal creativity were respectively 
predominant. 

To aum up, we may say that the association of 
verbal and non-verbcal creativity with levels of 
intellectual development was greater in general 
students t^an their SC/SC counterparts excepting 
for non-verbal creativity at formal operational level 
of thinking. It was also noteced that the extent of 
relationship was maximum at formal level and minimum 
at transitional level of intellectual development. 
Thus on the basis of above findings the 
hypothesis which states that; 


"There is No Significant Relationship 
Between Creativity And Intellectual 
Development of General And SC/ST Students;" 

is partialy accepted in favour of SC/ST students. 
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RELATIONSHIP 
0 P 

INTELLECTUAL DEVELOPMENT VITH ACHIEVEMENT IN 
MATHMATICS, SCIENCE AND AGGREGATE 

On® of the domain in which Piagets work is 
likely to have its great impact on is the domain of 
science and mathmetics teaching. 

The investigator was also instrusted in studying 
th® ©xfcent of relationships between intellectual 
development and achievement in science(Physical and 
biological), mathematics and aggregate of all school 
subjects. So the investigator attempted t6 studfy the 
relationships of aggregate achievement and achievement 
in science and mathematics with the intellectual development 
and also at different stages of intellectual development 
viz. concrete^ ■ transitional and formal operation levels . 
Thee© relationships were studied for boys and girls of 
rural and urban samples, for students in government 
and aided schools and lastly for general and SC/ST students. 
The obtained coefficients of correlation are presented 
in Table XXVIII to XXXvn . The marks secured by students 
at their class X board examination were taken as th® index 
of their achievement. Interpretation of th© coefficients 
of correlation between intellectual development and 
achievement in mathmatics, science and aggregate $re 




COEFFICIENTS OF COR11LATIOM BST¥1ES ACHIEVEREST IK MATHBHATICS k SCIEIC1 AGGREGATE ACHIEVEREST 

AMD IMTSLL1CTUAL DEVBLOPMEKT OF STODgMTS. 
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presented In the following sections of th&® chapter 
under various headings 

Achievement And Intellectual Development of Students 

Table XXYIII shows the scores of iintellectual 
development with achievement in mathematics, science and 
aggregate achievement in school subjects for boys and 
girls and for urban and rural students and for th® total 
sample . The coefficients of correlation between 
intellectual development and scores in mathematics, 
science and aggregate achievement scores were found 
to vary from 0.637 to 0.707, 0*350 to 0.780, and 0.706 
to 0.822 respectively. At a cursory glance we find 
that all the correlations excepting one for rural girls 
(achievement in science v/a intellectual development: 
r=*0.330) represented positive and significant relationships. 
Coefficient of correlation for .rural girls with regard 
to aggregate achievement and intellectual development » 
was significant at 0.05 level. All other coefficients 
were significant at 0.01 level of significance. 

The extent of relationship with achievement in 
mathematics and in aggregate were found approximately 
same in magnitude for urban f rural and total sample. 

In case of rural sample, the extent of relationship of 
science with intellectual development was found little 
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l®8s in magnitude than that of their urban counterparts 
(0.659 against 0.754) It may be accounted for by the 
lack of adequate environment for learning of science 
available in rural areas. In fact, the achievement in 
science is attributable to number of factors including 
congenial physical facilities and mental health of 
the children beside intellectual abilities. 

With regard to sex. magnitude of relationship 
of intellectual development with achievement in science 
and aggregate achievement observed to b© in favour of 
boys than that of girls. In case of rural sample no 
clear trend could be traced, may be due to sampling 
flactuations. 

On the basis of above trend, the following 
conclusions seem to be appropriate: 

-higher the intellectual development 

of the students, higher would be achievement 

in school subjects. 

- location does not effect the students* 
achievement in mathematics, science and 
aggregate achievement vis-a-vis intellectual 
development . 

- degree of abstracthess at high school 
science increases with the study of mathematics 


to science, 
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- boys were found gainer with regard to 
achievement in science and aggregate as 
compared with their girls counterparts cX 
the same level of intellectual development 

- the girls were at advantageous position 
than boys in mathematics achievement vis-a- 
vis, intellectual development. 

Thus on the basis of these findings the Null 

hypothesis which states that: 

"There is No Significant Relationship 
Between Achievement in Mathematics, 

Science And Aggregate Achievement; 

• v :*c* With Intellectual Development of Students"; 
is rejected. 

Lawson (1975) also reported the positive 
correlations (.01 level) between the achievement in 
science subjects and Piagetian scores. The present 
study also shows a high significant relationships 
between intellectual development and academic achievement 
in science, mathematics and aggregate achievement. 

This finding give strength to other findings where 
intellectual development and achievement in science 
were found to have positive and significant relationship 
(Chiappetta, 1974; Sayre and Ball, 1975; Lawson,1975; 
Lawson and Blake, 1975; Kolodiy, 19^7; Wheeler, 1977; 




Upadhaya, 1978 and Kumar, 1982) but contrary to the 
findings of Subhadhia, 1977 and Das Gupta, 1977 who 
could not find any significant relationship between the 
two variables. 

Achievement And Intellectual Development of 
Students of Gevernment And Aided School 

Table XXIX shows coefficients of correlation 
between achievement in mathematics, science and aggregate 
achievement and intellectual development of students 
studying in government and aided schools. In urban and 
rural and total sample coeficients of correlation were 
found to be ranging from 0.651 to 0.792, all significant 
at .01 level of significance. 

Table XXIX shows th=t intellectual development 
has a significant positive contributing towards the 
aggregate achievement. It waB relatively higher in 
government schools than the aided ones. While comparing 
government and aided schools of urban and rural and 
total sample, one would find that for urban and total 
sample the influence of intellectual development was 
more towards science achievement in aided schools than 
the government schools. On the contrary intellectual 
development had greater impact on achievement in 
mathematics in government schools as against aided schools. 
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In rural setting the achievement in science was 
more positively a fected with intellectual development 
in government schools, while in aided schools intellectual 
development appeared to be related with achievement on 
mathematics to a greater degree. 

Students of government schools of urban area 
exceeded their governament sshools in achievement in 
mathematics, science and in aggregate vis-a-vis 
intellectual development. 

Urban iided schools appeared to be relatively 
more favourable for achievement science and aggregate 
vis-a-vis intellectual development than Rural aided 
schools However, achievement in mathematics was associated 
with intellectual development in rural aided schools thmn 
urban aided schools. 

The above mentioned results appear to be because 
of the following : (i) government schools are better 
©quipped with well qualified staff as compared to aided 
schools (ii) optimum utilization of facilities and 
resources is done in aided schools and government schools 
take things easy. 

On the basis of above observation the following 
may be concluded: 

-intellectual development is an important 
important determint of achievement. 
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- government schools Beems to provide better 
ground for learning of mathematics, while 
aided ones for science in urban areas, 

- in rural settings mathematics achievement 
was relatively more influenced by intellectual 
development, 

- government schools have over all supermacy 
over aided schools so far as intellectual 
development and aggregate achievement 
relationship is concerned. 

At a glance on the basis of above findings it 
may be said that for total . envionment of government 
schools was better for achievement in mathematics and 
aggregate achievement, while environment of aided school 
was better for achievement in science against governmennt 
schools. 

Thus on the basis of the null hypothesis which 
state that: 

"There is No Significant Relationship 
Between Achievement in Mathematics, 

Science and Aggregate Achievement And 
Intellectual Development of Students;" 




Achievement And Intellectual Development' 

Sex Vise, School Wise And Location Vise 

Table XXX forvides a comprehensive viev of 
relationships of intellectual development with achievement 
in mathematics and science and aggregate achievement for 
boys and girls studying in government and aided schools 
of urban and rural areas. The correlations have been 
formal to range from 0.330 to 0.838, these represent low 
to very high positive relationships, significent at .01 
level of segnificance in most of the cases. The only 
exception is the girls of government schools of rural 
area, where a low positive relationship has been 
observed. Paired comparisions would revals the following; 

(i) Achievement in mathematics of boys in urban government 
schools was more associated with levels of intellectual 
development as compared to their counterparts in aided 
schools, (ii) Achievement in mathematics and aggregate 
achievement was found to be related relatively more by 
intellectual development of urban girls and rural boys 
than their counterparts in respective settings, (iii) Urban 
bojps are achievement in science and aggregate achievement 
with regard to their intellectual development in 
government schools. Achievement in mathematics of boys 
in government school of urban area and rural boys in 
aided schools were found to be relatively more positively 
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related with their intellectual development as compared 
with rural and urban counterparts respectively, (iv) Urban 
girls of government schools were found to be in 
advantageous position as compared with rural girlB of 
government schools with regards to achievement in 
mathematics and science vis-a-vis their intellectual 
development. 

Form the abcve observations it may be concluded 

that : 

- achievement of students were related with 
their intellectual development in both type 
of schools in urban and rural areas. However 
achievement in science of rural girls 
of government Bchools was related not 
significantly with their intellectual 
development. 

Thus ®n the basis of above finding the hypothesis 
which states that : 

"There is Ho Significant Relationship 
Between Achievement (in Science, 

Mathematics and Aggregate ) And 
Intellectual Development of Boys And 
Girls in Government And Aided Schools 
Of Urban And Rural Areas 

is partialy accepted in favour of girls of ruri.1 areas in 
government schools. 
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Ac hi evement and intellectual Development of 
Feneral and SC/ST Students 

An inspection of the table XXXI reveals that the 
coefficients of correlation between intellectual development 
of both gategories of students namely general and SC/ST 
And achievement in mathematics, science and aggregate 
achievement were found to represent positive and 
significant (at .01 level) relationships varying from 
high to very high in magnitudes. 

It can also he observed from the table XXXI that 
the relationship of intellectual development and achievement 
in mathematics, science and aggregate was of higher degree 
in case of general candidates as compared to their SC/ST 
counterparts, excepting for urban SC/ST students where 
thi3 association in case of science achievement and 
intellectual development exceeded in favour of SC/ST 
students. 

From the above observation it may be concluded that 
- the intellectual development has positive 
and significant contribution towards achievement 
in science, mathematics and in aggregate 
irrespective of the category(General, SC/ST) 
and the location of the sample. 
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- general category candidates appear to "be 
advantageous position aa against SC/ST 
candidates with regard to achievement vis-a- 
vis intellectual development. 

- SC/ST candidates of urban area seems to 
utilize their intellectual abilities more 
for achieving higher in science. 

Thus on the basis of above findings the hypothesis 
which states that: 

"There is No Significant Relationship 
Between Achievement(in Mathematics, 

Science and Aggregate) And Intellectual 
Development of General And SC/ST Students"; 

is rejected. 

Achievement in Mathematics And Levels of 
Intellectual Development of Boys and Girls 
Location ¥ise 

Table XXXII reveals relationship between achievement 
in mathematics and levels of intellectual development viz. 
concrete, transitional and formal operational levels of 
studdnts of urban, rural and total sample. 

Th® coefficients of correlation ranged from 0.111 
to 0.804, which represented very low to very high 
correlation for various groups. All correlations were 
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found, significant at .01 level excepting one for girls 
of turban area at formal stage. Transitional operatidnal 
level of intellectual development was found to contribute 
relatively more towards achievement in mathematics than 
other stages of intellectual development, namely formal 
and concrete operational levels, in case of urban and 
total sample. However, in rural area achievement in 
mathematics was found tolbe related with the levels of 
intellectual development in increasing order from concrete 
to transitional to formal level. 

Formal level of intellectual development was found 
to have relatively higher impact on the mathematics 
achievement of boys than of girls of urban area and the 
total sample , 

Transitional operational «level contributes more 
towards mathematics achievement in case of girls 
irrespective of their being rural/urban. In case of 
gfirls of rural area very close association was observable 
between concrete level of intellectual development and 
achievement in mathematics. 

On the basis of above observations following 
findings emerge; 

-achievement in mathematics girlB inhanced 
with the increased levels of intellectual 
development of the students. 
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-achievement of boys in mathematics gets 
relatively more influence with the 
intellectual development then girls in 
general , especially in urban settings. 

- girls achievement in mathematics is 
favoured much by transitions level of 
their intellectual development. 

Thus the hypotheses which states that; 

"There is No Significant 1 elationship 
Between Achievement in Mathematics 
And Levels of Intellectual Development 
of Science Students;" 

is rejected. 

Mathematics And Levels of Intellectual Development Of 
Students in Government And Aided Schools 

Coeficients of correlation between achievement 
in mathematics and levels of intellectuals development 
of students studying in government and aided schools 
located in urbaB , rural and total sample have been 
presented in thable XXXIII . 

For total sample the table XXXIII shows that 
all coefficients of correlation for various levels of 
intellectual development of students in government 
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and aided schools with achievement in mathematics were 
found to be varying from very low to moderate (0. 171 to 
0.493) and these indicated significant positive 
relationship. The extent of relationship for achievemennt 
in mathematics with concrete and formal levels of 
intellectual development, for students of aided schools 
have been found slightly higher than that of students 
of government schools. However, inverse in trend may 
be seen with regards to transitional level of intellectual 
development verses achievement in mathematics. Similar 
trend may be onserved in urban school with regards to 
relationship between achievement in mathematics and 
levels of intellectual development of the students. 

In rural aided schools intellectual development© 
of students was found to higher related with achievement 
in mathematics at concrete level, while at transitional 
stage it was in tune with urban and total sample where 
students of government schools appeared to related 
relatively more with level of intellectual development 
than that of students of aided schools. 

So on the basis of the above observations following 
conclusions may be drawn: 

-levels of intellectual development of students 
was an important aspect for their achievement 
in mathematics irrespective of their being 
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in government or aided schools, 

- environment of government schools seems to 
render more hilp to transitional level 
students for their higher achievement in 
mathematics against aided school students, 

- environment of aided schools ..was found 
more favoruable for students at concrete 

and formal operational levels of intellectual 
development for their achievement in 
mathematics than that of government school 
students. 

Thus on the basis of above findings the 
hypothesis which states that : 

"There is lo Significant Relationship 
Between Achievement in Mathematics 
And Intellectual Development of Students 
in Government And Aided Schools of Urban 
and Rural Areas." 


is tenable 




Achievement In Science And Levels of Intellectual 
Development of Boys and Girls 

Coefficients of correlation between achievement in 
science and levels of intellectual development of students, 
presented in table XXXIV show very low to moderate 
(0*150 to 0.459)* positive and significant relationship 

Table XXXIV further indicates that in urban and 
total sample, levels of intellectual development of boys 
were significantly related with achievement in science. 
However, in rural areas only the transitional operational 
level of intellectual development was found to be 
significantly related with achievement in science. 

The extent of relationship was found in increasing 
order from concrete to formal through transitional level 
of intellectual development for urban and for the total 
sample. However, in case of boys of rural areas 
transitional level of intellectual development was found 
to have a dominant role in the achievement in science. 

In total and urban sample transitional and formal 
levels of intellectual development of girls were found 
to be significantly (at .01 level of significance) 
related with achievement in science. However, achievement 
in science appeared to be not related the concrete level 
of intellectual development of girls . 
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Girls at concrete level of rural area showed 
negative and very low relationship with intellectual 
development and achievement in science may he because 
of sampling fluctions (N=e) . 

The following main inferences seem approapriate 
to he drawn on the ahsis of above ebservations: 

-intellectual development has substantial 
influence over the achievement of students 
in general . 

-rural hoys and urban girls follow a slightly 
different pattern at transitional operational 
level than that of boys at concrete and formal 
levels of intellectual development. 

So on the basis of these relults we reject the 
null hypothesis which states that : 

"There is No Significant Relationship 
Between Achievement in Science and 
Intellectual Development of Boys and Girls". 

Pandey ( 1979 ) also reported that achievement in 
science subjects increases with the advancement of levels 
of intellectual development. This study gives strength 
parrally to findings of above study. 




Achievement in Science and Levels of Intellectual 
Development of Students of Government and Aided SchoolB 

Table XXXV shows relationship between achievement 
in science and levels of intellectual development of 
students studying in government and aided schools urban 
and rural area and the total sample. 

For total sample, it may be observed that most of 
the correlations have been founded to be positive and 
Significant at ,01 level of significance. Th© 
relationship between achievement in scince and intellectual 
development at concrete level of students studying in 
government schools was nearly zero. 

It may be noted that the maximum influence of 
intellectual development on achievement in science in 
government schools was exerted by transitional level 
students while aided schools formal level of intellectual 
development has more contribution towards achievement in 
science as against in two other stages . It may be due 
to the shift of emphasis to formal level of thinking 
in aided schools, where concrete level students were 
relatively more disadvantaged in government schools as 
against their counterparts in aided schools. Urban area 
students were found to show similar trend of relationship 
between intellectual development and achievement in science. 
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For rural area the correlation veried from 
0.076 to 0.684. The only significant correlation was 
at transitional level of government school students. 

In rural settings both government and aided schools 
have been appeared to give due emphasis on transitional 
level. Government schools supercede the aided ones in 
this respect. 

Following conclusions may be drawn. 

-in aided schools of urban area and total 
sample concrete and formal operational levels 
of intellectual development was higher 
related with achievement in science than 
their government schools counterparts. 

- transitional operational level was more 
associated with achievement in Bcience for 
students of government schools against 
students of aided schools. It was tr.u® for 
schools irrespective of their locations. 

Thus on the basis of above finding the hypothesis 
which states that. 

"There is Ho Significant Relationship Between 
Achievement in Science And Levels of 
Intellectual Development of Students of 
Government and Aided Schools;" 


is partialy accepted 




Aggregate Achievement and Levels of Intellectual Development 


The forrelations comported for the relationship 
between aggregate achievement scores and defferent levels 
of intellectual development vi z. formal^, transitional and 
concrete operational levelsjhave been presented in 
table XXXVI. 

Table XXXVI shows that aggregate achievement scores 
and levels of intellectual development of students of 
urban, rural and total sample were significantly related 
the relationship was higher in case of transitional 
level students than their concrete and formal operational 
levels counterparts in urban and total sample. However 
in case of rural students at formal level the correlation 
was found higher than litter concrete or transitional 
level students. 

With regard to sex, the level of intellectual 
development of both boys and girls were found to 
contribute significantly towards aggregate achievement 
in total sample, relatively weaker relationship was 
ohservedin case of girls than boys for aggregate 
achievement with levels of intellectual development 

In urban area the aggregate achievement of 
girls was not related to intellectual development at 
formal operational level. The'relationship of aggregate 
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achievement of girls with intellectual development 
was higher at transitional level as against concrete 
level of intellectual development , 

In rural area, relationship between aggregate 
achievement and concrete operational level of girlB 
was not significant. 

On the ha&is of the above observation following 
main findings may be drawn: 

-intellectual development was related 
relatively more in case of beys than girls. 

- higher the intellectual development of the 
students most likelyhood would be of higher 
being the aggregate achievement. 

Thus on the basis of above findings the hypothisis 
states that: 

"There is io Significant Relationship 
Between Levels of Intellectual Dsvelopment 
of The Students With Their Aggregate 
Achievement Scores," 


is rejected. 
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Aggregate Achievement And Intellectual Development 
Of Students of Government and Aided Schools 

It is evident from the table XXXVII the coefficients 
of correlation between aggregate achievement and level® 
of intellectual development of students studying in 
government and aided schools of urban and rural areas 
and of total sample were positive and significant at 
0.01 level of significance, which represented low to 
moderate. However, in rural area transitional and formal 
levels of intellectual development of students of 
government schools waa found significantly related with 
their aggregare achievement. In aided schools concrete 
level of intellectual development of the students was 
found significantly related with their aggregate 
achievement. Remaining all other coefficients of 
correlation between aggregate achievement and intellectual 
development of students were not significant. 

For urban and total sample, it may therefor© be 
infered that concrete and formal operational studeats 
studying in aided schools were gainer in aggregate 
achievement as against students of government schools 
at their same levels of intellectual development . It 
seems appropriate to say ,(as has already be mentioned 
earlier) that environment of aided schools provide 
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slightly better learning environment to students at 
concrete and formal levels of intellectual development 
facilitating higher aggregate achievement than th*t of 
government school students at the respective leves of 
intellectual development However, environment for learning 
in government schools was found favourable for students 
at transitional level of intellectual development with, 
regard to their aggregate achievement as compared to 
aided schools. 

1 close scruitiny of table XXXVII reveals that in 
rural area environment of aided school was found suiting 
to the needs of students at concrete level of intellectual 
development leading to their higher scores in aggregate 
achievement. Similarly environment of government schools 
was found in favour of students at transitional and 
formal levels of intellectual development to secure 
higher scores in aggregate achievement. However, concrete 
level students of aided schools showed relationships 
with aggregate achievement scores. On the basis of above 
observation it may be concluded that* 

- environment of aided schools is helpful 
in promoting higher achievement of students 
at concrete and formal levels of intellectual 
development as compared with government schools. 
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- environment of government schools favour 
students at transitional level of intellectual 
development to achieve higher scores in 
aggregate achievement as against aided schools. 

- in rural areas government schools provide 
relatively better means of higher achievement 
to students at transitional levels of 
intellectual development, while aided schools 
appear to suit concrete level students so 
far as achievement is concerned. 

Thus on the basis of above findings the 
hypothesis which states that: 

"There is No Significant Relationship 
Between Aggregate Achievement And Lavels of 
Intellectual Development of Students 
of Government And Aided Schools.* 


is rejected 
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RELATION SHIP 

BETWEEN INTELLECTUAL DEVELOPMENT OP THE STUDENTS AND 
SOCIO-ECONOMIC STATUS OP PARENTS 

The extent of relationship between Intellectual 
development of the students with components of socio¬ 
economic back ground have been studed and presented 
as follows: 

Intellectual Development of Students and 
Education of Fathers' and Mothers' 

Table XXXVIII reveals the relationship between 
fathers'/mothers' education and intellectual development 
of their children. 

For the total sample, the ©efficients of 
correlation were found to be ranging from 0,259 to 
0.400. All representing low positive correlations, but 
significant at .01 level of significance. 

Th® contribution of fathers' education towards 
intellectual development of boys, and the contribution 
of mother's education towards intellectual development 
of girls, was higher than the sex opposite to them. 
Besides, the contribution of mothers' education was 
found to be higher than that of fathers' education 
for both boys and girls. It may, therefore, be 
interpreted that mothers' education play key role in 
the intellectual development of the children and that 
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TABLE t XXXYIII 


COBFUCXEITS OF CORRElATIOES BITWISE 
IITELLECTUAL DIFILOPKEET OF STTJDESTS 

AHD EDUCATION OF PARIES 


IMYELUCTOAL FATHERS* MOTELS’ 

DEVELOP!? KIT EDUCATIOH EDUCATIOH 

r r 




BOYS 

0.50? 

0.3# 

GIRLS 

0.215 

o 3$> 

GOYERMEIT 

0.2?? 

0.3?? 

AIDED 

0.3?? 

0.40*? 

TOTAL 

0.28*? 

0.3?? 

BitAL- 

BOYS 

0.14? 

-0.052 

GIRLS 

-0,147 

0,70? 

GOVIKHMEHT 

0.058 

-0,045 

AIDED 

0.411 

0.057 

TOTAL 

@.101 

-0,041 


BOYS 

X* 

0.502 

0.3?9 

GIRLS 

0.2?? 

0.3?? 

GOVERIMEfT 

0.2?? 

0.3*5 

AIDED 

0.36*? 

0.400 

TOTAL 

0.2?? 

0.3?? 

sss mag«aEaeggr<g»aaegBaasffi«BgBrffi^g 


LEVELS OF SIGHIHCAHCE : * * ,05 | *• ■ .01 \ 
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$he education of father/mother contribute relatively 
more for the children of their own sex. It may be consi 
considred saft to say that higher the education of the 
parents more likelyhood of attaining formal operational 
level by the children and vice-versa. The chances get 
further increased with the increase in the education 
level of mothers. 

Table XXXVIII further indicates that the extent 
of the relationship between father/mothers* education 
and. intellectual development of their children was found 
to be relatively higher for the children studying in 
aided schools as compared with their counterparts in 
government schools. It may be due to the fact that 
parents higher in educational status perfer to send 
their children to aided schools rather than government 
ones. Here it will not be out of context to mention 
that aided schools seem to contribute more than 
government schools towards the intellectual development 
of students i.e. the chances of students reaching the 
formal stage increases with the entry of a child into 
aided school as against a government ene. 

It is also evident from the table that the 
coefficients of correlation for urban sample range 
from .240 to .403. All these values were significant 
at .01 level of significance and represented low position 




correlation between the education of father/mothers' 
and the intellectual development of their children. 

It indicated the same trend as in case of total sample 
Main finding were as follows: 

- contribution of mothers' education web 
higher than that of fathers’ education 
towards intellectual development of children 
and that it hnd relatively more influence 

on the children of the same sex as the parents, 

- aided institutions contributed more than 
government institutions towards the intellectual 
growth of the students. A look at table XXXVIII 
with regard to rural sample, reveals that the 
coefficients of correlation range from 

-0.147 to 0.706 for various groups of students 
It may be noticed that mothers' education was 
found to have no correlation with the intellectual 
development of boys and students neither 
government or aided schools. However 
in case of rural girls a high possitive 
correlation to the tune of 0. 706 was 
obserable significant at .05 level. It 
gives rise to the inference that the higher 
the level of mothers' education in rural area 
higher would be the chances of girls reaching 




at the formal operational level of thinking 

and vice-cersa. Kothsrs' education was found 

to have nothing to do with the education of 

boys and indicated indifference to type of schools, 

- fathers' education on the contrary was 

found to have some impact on the intellectual 

development of the boys, while there was 

a negative influence in similar weight ages 

on the education of girls. It may be due to 

th© fact that even the educated fathers' 

in the rural area donot encourage girls' 

education to an equal level as that of boys , 

Significant influence of fathers' education 

on intellectual development of children was 

seen in case of aided schools. It appears 

that perhaps aided schools provide relatively 

more opportunities for the intellect to 

bloosom even in rural setting. 

Thus on the basis of above findings th® hypothesis 

which states that*. 

“There is No Significant Relationship 
Between Intellectual Development of Students 
And Education of Parents; " 

is rejected. 
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Intellectual Development Of Student And 
Occupations Of Fathers'/Mothers' 

In table XXXIX presents coefficients of 
correlation between intellectual development of student 
and occupation of fathers 1 /mothers* . 

For total sample all coefficients of correlation 
have been found to indicate relationship significant at 
.01 level of significance which range 0.223 to 0.354. 

It gives rise to the inference that the higher the 
occupation of parents higher would be chances of their 
wards attaining the formal operation level of intellectual 
development and vice-versa. It seoms that the higher 
level of occupational status of parents acts as a 
motivating factor for children to reach higher 
intellectual development, perhaps greater facilities 
are being provided by such parents, generating better 
educational environment. Thus the parent (father and 
mother together) occupation seems to have positive 
contribution towards intellectual development of the 
children. 

The contribution of mothers* occupation appears 
to be higher than that of fathers' towards intellectual 
development of various groups of students, viz, girls 
and students of government and aided schools. 




240 


TABLE j XXXIX 

COEFFICIENTS OF CORRELATION BMTVEIE INTELLECT UAL 
DEVELOPMENT OF THE STUDENTS AID PARENTS* OCCUPATION 


INTELLECTUAL FATHERS’ MOTHERS* 

DEVELOPMENT OCCUPATION OCCUPATION 

r t 


JB&M 

BOYS 

0.2$9 

0,5*5 

GIRLS 

0.1?? 

o.555 

government 

0,20? 

0.2?2 

AIDED 

0.5$) 

0.5^0 

TOTAL 

0.2?7 

0.50? 

jysyjL 

BOYS 

0.240 

0*078(—) 

GIRLS 

0.310* 

0.251(-) 

GOVERNMENT 

0.15f 

0.102 -• 

AIDED 

0.49? 

0.000 

TOTAL 

•« 

0.206 

0.099(-) 

TOTAL, SAMPLE 

BOYS 

0.5*06 

0.*9? 

GIRLS 

0.2?? 

0.355 

GOVERNMENT 

0.2*1 

0.2ft 

aided 

0.3?t 

0.5?9 

TOTAL 

0.28? 

0.2H 


LEVELS OF SIGNIFICANCE t * » .05 t ** • .01 * 



The table X'XxfXalso shows that the children 
from high occupation group parents derived more advantage 
if placed in aided schools than, in government schools 
and perhaos low occupation group parents children seem 
to b© slightly lesser when intellectual development is 
considered. 

It is also evident from, table &lb@Kthat coefficients 
of correlation for urban sample ranged from 0.193 to 0.340. 
All these correlations were found significant at ,01 lewel 
of significance and these represented low positive 
correlations. Correlation for urban sample indicates 
the trend similar to the total sample. Thus main 
finding may be concluded as fallows: 

- higher occupation of parents leads to the 
likelyhood of attaining formal operation 
level by the children and vice-versa. 

- higher occupations of mothers contribute 
more in intellectual development of the 
ohildren as compared with fathers' 
contribution in case of urban children. 

- wards of parents with higher occupational 
status seem to derive more advantage from 
aided schools when compared to government 
schools. While opposite is tune in the 

case of low occupational status parents' wards. 
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Further examination of the table shows that 
coefficients of correlation between occupation of 
fathers'/mothers’ and intellectual development of 
students of rural schools were found to be ranged 
between 0.045 to 0.411. These represented no 
relationship for same group and very low to moderate 
relationship for other groups. 

The table further reveals that the cornelations 
between fathers 1 occupations and intellectual development 
of the children were found to range between 0. 155 and 
0.495 representing very low to moderate positive relation¬ 
ship for various groups. The contribution of fathers' 
occupational status was relatively more in case of girls 
as against boys and aided school as against government 
schools. It may, therfcaf®, be interpreted that higher 
occupational status of the father contributes positively 
towards intellectual development of children even 
in rural area. Girls and students of aided schools were 
the beneficiaries with regards to intellectual development 
vis-a vis fathers' occupation. 

The range of correlations with regard to mothers' 
occupation in rural area was -0,251 to 0.102 representing 
low relationship. Independence of mothers occupational 
status . Intellectual development as in case of boys , 
students of aided scholia and total rural sample. 
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However, low positive relationship was observable with 
regards to student of governments institution where 
increase in mothers* occupational status appears to help 
increase the intellectual development of the students. 
Though not significant low negative correlation between 
mothers* occupational status and intellectual development 
of girls signifies an inverse relationship between the 
two* It appears to indicate an anomolous situation, may 
be due to a very small sample (N *8). 

Thus on the basis of above findings the 
hypothesis which states that; 

"There is Ho Significant Relationship 
Between Intellectual Development of 
The Students And Occupation of Parents; ** 

is partialy accepted in favour of rural girls. 

Intellectual Development of Students And 
Their Parents' Income 

Table XL shows correlations between parents' 
income and intellectual development of the science 
students. For the total sample, correlation were found 
to be ranging from 0.432 to 0.484, all representing 
moderate positive correlations significant at .01 level 
of significent. 
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TABLE * XL 


COEFICIERTS 07 CORRBLATIOHS BEmEH IFIELLECTU1L 

dbvelopheht of the studests aid the iicoke of 

THEIR PAR UTS 


INTELLECTUAL 

1EVBL0PKEIT 

I 

mmfs iicohb 

r 

JIM- 



BOIS 

550 

0.502 

GIRLS 

362 

0.4# 

GOVERIKEST 

543 

0.4$ 

AIDED 

349 

0.5$ 

TOTAL 

892 

0.4# 


BOTS 

126 

0.108 

GIRLS 

008 

0.112 

GOVIRIIRST 

111 

0.036 

AIDED 

023 

0.4# 

TOTAL 

134 

0.100 

iseu kwm. 

BOYS 

656 

0.48V 

GIRLS 

370 

0.4# 

GOVERNIEHT 

654 

0.4$ 

AIDED 

372 

0.5# 

TOTAL 

1026 

o.4$ 


LEVELS OF SIOVZFICnCE; * . .05 | ** « .Of j 
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The total sample correlations show that parents* 
iacotae were found to be significantly associated with 
the intellectual development of their wjjrda. The same 
appears to be true for groups of boys, girls, students 
in government and aided schools. It may be considered 
safe to say that higher the income of the parents more 
likelyhood of children attaining formal operational 
level. Parents' income seem to influence the intellectual 
development of students relatively more in csb© of boyB 
than girls. Also th© children of higher income group 
parents' appear to drive more advantages if placed in 
aided scho&l than their counterparts in government 
school and parhaps low income group children seem to be 
somewhat looser so far as intellectual development in 
concerned. 

It is also eveident from table XL that th® 
coefficients of correlation for urban sample ranged 
from 0.440 to 0.502. All of these correlations were 
found significant at .01 level of significance and these 
represented moderate positive correlations between the 
education of parents' and intellectual development of 
th® science students. It indicates a trend similar to 
the total sample. Thus the main finding may be summarized 


as below: 




-contribution of parents' income vaB 
higher towards intellectual development 
of the boys than that of girls(0.502 against 
0.447). 

- children of parents* having higher incomes 
group derived more advantages with regards 
to their intellectual development in aided 
school while lower income group children 
seem to be disadvantaged. 

A close examination of the table reveals that 
the coefficients of correlation between parents income 
and intellectual development of the students, of rural 
area we-efound to range from 0.036 to 0.486. Correlations 
between parents' income and intellectual development of 
the students of aided school of rural area was found to 
be moderate and positive significant at 0.01 level of 
significance The remaining onxrelatiions were found to 
be of very low in case of boys, girls and aided schoolB. 
There was no such relationship found in government schools 
These correlations seem to give rise to a conclusion that 
is. rural area, the intellectual development of children 
in government schools is independent of the income of 
their parents. However, in the case of students of aided 
schools parents* income has been found to be related 
with the intellectual development of the science students. 
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The relationship is almost of the same magnitude for 
boys and girls. 

It may therefore be infered that parents income 
positively contribute towards intellectual development 
of children to some extent in rural area as well and 
its influence is uniform for both boys and girls. 
Besides this aided schools appear to be favourable fox 
the intellectual development of the children belonging 
to high income group families. 

Thus on the basis of above findings Hhe 
hypothesis which states that: 

"There is No Significant Relationship 
Between Intellectual Development of 
Students And Their Parents' Income;** 

is rejected. 

Intellectual Development Of The Students And 
Size Of The Family 

In order to ascertain the extent of the 
relationship between intellectual development of the 
students and size of the family, correlations haVe 
been computed. The obtained correlations are reported 
in the table XLI . 

For the total sample coefficients of correlation 
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TABLE XLI 

correlations between intellectual 

DEVELOPMENT OF THE STUDENTS AND 
SIZE OF THE FAMILY 


INTELLECT¬ 
UAL DEVEL- 
OPMEN T. 

N 

family 

URBAN * 

BOYS 

530 

** 

- 0 . i47 

GIRLS 

362 

1 

0 

$ 

GO VERNMENT 

543 

-O. 

AIDED 

34 9 

- 0 . 1 & 

TOTAL 

892 

-0 .ikY 

RURAL* 

BOYS 

126 

- 0.032 

GIRLS 

008 

- 0.492 

GOVERNMENT 

1 1 1 

- 0.095 

AIDED 

02 3 

0.187 

TOTAL 

134 

-0.062 

TOTAL SAMPLE 


BOYS 

656 

*■* 

-0.169 

GIRLS 

370 

** 

-O.183 

GOVERNMENT 

654 

** 

-0.193 

aided 

372 

** 

-0. 153 

total 

1026 

-0.176 


LEVELS OF SIGNIFICANCE* * c .05 i ** a .01 J 
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were found to be ranging from -0. 193 to -0. 153. 
all representing lov negative correlations significant 
at .01 level of significant for various 'group viz, boys 
girls students of government and aided schools. 

On the basis of above correlations it may be 
said that large size of family hampers the intellectual 
development of the students. This may be because of 
the fact that in the larg sized family available facilities 
are shared by more members as aompared to small sized 
family, inturn lowering the quality of environmental 
disposal of the students it may be interpreted, that 
student belonging to a small family were in advantageous 
position so far as intellectual development in concerned. 

Coefficients of correlation between intellectual 
development of girls with size of family has been found 
slightly higher than that of boys (-0.183 against -0.169) 

It may be infered from such correlations that in case of 
girls the bigger Bize of the family exerts more 
detrimental influence on intellectual development as 
compared to boy. This relationship is not surprising 
because in a large sized family, girls have to share the 
domestic work getting lesser time for herself than that 
of a boy belonging to a similar sized family. So it 
may be fairly to conclude that in a family of large 
size, girls are more deprived with regards ot intellectual 
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development than boys, 

Family size seems to influence the intellectual 
development relatively more in case of students of 
government school. It may be con si dared safe to say 
that the children of large family size derive relatively 
more advantage in placed in aided school than in the 
government school. 

Coefficients of correlation between the size of 
family and intellectual development of the students of 
urban area are presented in the table XLI which shows 
low negative relationships ranging from -0.147 to -0.155 
significant at .01 level of significance. 

In case of the urban students and for both sexes 
trends similar to the total sample ha-e been found. 
However in the case of type of schools trend was found 
to lb® of reverse nature. 

Table XLI further reversed the relationship 
obtained for rural sample which range from -0.492 to 
0.187. Intellectual development seems to be almost 
independent of family size in case of boys, students of 
government schools and total rural sample. Moderate 
negative relationship may be observed in case of girls 
where the increase in family size appears to severely 
hamper their intellectual development, this may be 
because of both, the attention granted to girls in rural 
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areas and availability of opportunities condencive to 
proper intellectual growth. On the contrary a very 
low positive relationship between family size and 
intellectual development, in aided schools has been 
obserable which is not significant. It also represents 
an anomolous situation that may be due to sampling 
fluctuations. 

Thus main, findings may be concluded as below: 

- children belonging to small sized family 
appear to derive more advantage with regards 
to their intellectual development, while 
children of large sized family seems to be 
disadvantageous. It holds good for the total, 
urban sample and groups of boyB and girls 

and students in government and aided schools. 

- girls from bigger families seem to be 
relatively more disadvantageous than boys 

with regards to their intellectual development. 

Thus on the basis of above findings the 
hypothesis which states that; 

"There is Ho Significant Relationship 
Between Intellectual development Of Student 
And The Size Of Family 


is rejected 
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Intellectual Development of General And SC/ST 
Students With Their Socio-Economic Back Ground 

Table XLII reveals relationships of intellectual 
development of student of (i) general category and 
(ii) scheduled caste and scheduled tribes with (a) 
education of fathers'/mother s! (iSr) occupations of 
fathers'/mothers' (c) parents' income and (d) family 
size. These are discussed in the following paragraphs; 

Education of fathers'/mothers' r 

The coefficients of correlation between intellectual 
development and educational stuatus of parents' have been 
found from -0.065 to 0.349 for genaral/SC/ST students, 

For urban and total sample, parents* educational status 
contribute relatively more towards intellectual develops 
-ment of the students of general category as against 
their SC/ST counterparts. .* • - _ - • ~ 

In rural settings the mothers* education in general 
cagegory and fathers' education in SC/ST gcategory 
appeared to be more associated to the intellectual 
development of their children. Slfcght positive trend 
has been observed with regards to intellectual development 
of rural children vis-a-vis fathers' education in general 
category and mothers' education in SC/ST cetagory. 
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The relationship were not significant even at .05 level 
of significance. Mothers* education in cases of SC/ST 
students in rural area seems to contribute relatively 
more than fathers* education towards the intellectual 
development of children, contrary to this in case of 
general category fathers' education play a dominant 
role in the intellectual development of their children. 

Parents' occupation. 

a/ 

v/ 

Table XLII indicates that coefficient of 
correlation between parents (fathers'/mothers' occupation 
and intellectual development of the students range 
between _0*068 and 0.432. 

A close struitiny of the table XLII reveals, that 
the contribution of the mothers' occupation in urban area 
and fathers' in rural area was relatively higher towards 
th® intellectual development of their children belonging 
to either general or SC/ST . 

Form the above observation it may be concluded 

that : 

-parents' occupation was slightly more associated 
with intellectual development of the general 
students as compared to SC/ST students in 
total sample 




Parents' income 


It may be noticed from table XLII that coeficients 
of correlation between parents income and intellectual 
development of students were found to range between 
0.075 to 0.485. It indicates that parents' income 
was positively related with intellectual development of 
students except in case of general students.of rural area 
where parents income and intellectual development of the 
students appeared to be independent * 

So it may be concluded from the above observation 
that higher the income of the parents more likelyhood 
of attaining formal level of intellectual development. 

The table XLII also shows that the relationship of income 
with intellectual development was higher in case of 
general students than that of their SC/ST counterparts 
with regards to urban sample and total sample. 

Size of the Family: 

Table XLII further indicates coefficients of 
correlation between parents' income and intellectual 
development of the student, which range from -0.175 
to 0 . 129 . Intellectual development seems to be almost 
independent of family size in case of rural sample 
and also for SC/ST students of urban area. Very low 

negative correlations may be observed in esse of general 




256 


candidates of urban and total sample, . the increase 
in family size appears to hamper the intellectual 
development of the students of general category. On the 
contrary a very low positive relationship has been found 
between family size and intellectual development of 
SC/ST students, of total sample, which was not significant. 

The main findings emerging out of the above 
discussions may be summarized as below: 

-bigger family size hampers the intellectual 
development of students of general category 
in relatively greater magnitude thrm SC/ST 
students. It may be due to the fact that 
their^general-category\ Consciousness with 
regard to implication of bigger family size 
was relatively higher as compared to their 
SC/ST counterparts. 

On the basis of above findings the hypothesis 
which states that: 

"There is No Significant Relationship 
Between Intellectual Development of 
General and SC/ST Students And Their 
Socio-Economic Back Ground;" 


is rejected. 
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DIFFERENCE IN THE COMPONENTS OF CREATIVITY OF 

various groups at different levels of intellectual 

DEVELOPMENT 

In order to test the significance of 
difference in creativity at different levels of 
intellectual development achievement in mathmutics 
science and aggregate achievement, *t 1 test for 
pair have been employed and the same is presented 
under the flooding headings: 

(i) significance of difference in components 
of creativity of various groups, 

(ii) significante of difference in achievement 

in mathematics science and aggregate 

achievement in all school subjects. 

The differences have been studid for the urban 

/ 

rural and total sample have been presented as follows: 

Various Groups Compared on Components of Creativity 

In order to assess the significance of difference 
in components of non-verbal* verbal and total creativity 
between different groups of students at Various levels 
of intellectual development ^ith in urban, rural and 
total satnple t 1 t' test of significance of differences 




TAB MBs ILIIX 

SHOWS®® SIGBXFICAHCB OF DIFFffiBSCB OH CHBATIVITr AMOHG STTOBBTS AT COHCHSTB, Tit AMSIT I OS AL 
AFD FCStMAI) LBF1L OF IHTILLECTU'A'L DIYEXaOPHBHT . 
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between means were applied. The obtain 1 t* values 
for groups have been presented under the following 
sub-headings. 

Table XLIII indicates comparisions between 
three sets of intellectual development viz. 
transitional versus concrete, formal versus 
concrete and formal versus transitional for rural, 
urban and total samples in respect of various 
components of verbal, non-verbal and total creativity. 

Careful examination of Table XLIII reveals that 
the * t* values ranged from 4.09 to 2S,79» 0.10 to 08.13 
and 4.83 to 29.86, for urban,rural and total sample, 
respectively for paired comparisions stated above. 

For urban and total sample all 1 t* Values were 
found to be significant at .01 level of significence 
It may be interpreted that students at transitional 
level of intellectual development differed significantly 
with their counterparts at concrete level of thinking. 
The students at formal level also differed 
significantly with concrete level students. At 
formal level, students were significantly different 
with transitional level students of verbal, non.verbal 
and total creativity. It seems fair to assert that 
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students at formal level of intellectual development 
■were significantly superior to students at transitional 
and concrete levels and also that tr nsition a l level 
students were significantly superior than concrete 
level students with regard to verbal, non-verbal and 
total fluency total flexibility, total originality 
and total creativity. 

In case of rural students slightly different 
pattern was observable. Transitional level students 
excelled their concrete level counterparts in almost 
all com.-on on ts of verbal, non-verbal and total creativyty 
excepting for verbal fluency. Formal level students 
appeared to be better than transitional level counter¬ 
parts with regard to non-verbal and total creativity 
in general and also in verbal flexibility and verbal 
originality and total verbal creativity. It may also 
be noticed that formal level students were found to be 
at a higher level with regard to verbal, non-verbal 
and total originality and total creativity along with 
verbal and tota" flexibility, While comparing formal 
with transitional level students one may find that 
there were non significant differences among them 
excepting verbal and total originality where 
transitional level students were seen lagging behind. 
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On the basis of the foregoing discussion of 
results following general conclusions seem to be 
evident. 

-in urban and total samples formal level 
students were superior to transitional level 
students who were inturn superior td concrete 
level students when compared on various 
components of verbal, non-verbal and total 
creativity. Thus higher a-iount of creativity 
could be expected from formal level urban 
students and students in general. 

- - among rural students verbal, non.verbal and 

total originality was- found to be highest 
among formal level students, seconded by 
transitional level students, followed by 
concrete level ones. Formal and transitional 
level students were found to be superior to 
concrete level students in almost all ^aspects 
of verbal, non*rverbal and total creativity. 

but differences between transitional and formal 


level students existed on3y with regard to 
originality. 

It seems appropriate to say that urban 
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environment appears to be favourable for the growth 
of creativity vis-a-vis intellectual development. 

In rural atmosphere their pappear to be a little 
opportini ties for fluency and flexibility to grow 
alongvith intellectual development. 

Thus on the basis of above findings the 
hypothesis which states that t 

"There is No Significant Difference 
Of Creativity Among The Students At 
Concrete, Transitional and Formal Level 
of Intellectual Development'; 

is rejected. 

BoysaniGirls t 

Table X3LIV shows ' t' values of various 
components of creativity pertating to hoys and girls 
of urbam, rural and total sample at different levels 
of intellectual development. The * t' valued 
represented in the table ranged from .03 to 10.Oi , 
•09. 59 1*93 and 0.11 to 10.92 for urban, rural 
and total sample respectively, 

A close scrutiny of the table would reveal 
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that ther.. vere significant differences between 
boys and girls with regard to components of verbal 
and total creativity, For urban and total samples, 
the girls appaared to be significantly better than 
boys so as verbal and total creativity were concerned. 
Girls also excelled their counterparts belonging 
to urban and total Samples with regard to total In on- 
verbail creativity in general and non-verbal fluency 
in particular. 

However, no significant differences among 
boys and girls could be s . un in rural settings. 

Girls at , concrete level of intellectual development 
were found to be significantly Let er than boys 
with regard to verbal fluency, total fluency, total 
originality and total creativity in urban and total 
sample. No significant differences could be noticed 
between bpys and girls, in the components of non¬ 
verbal creativity. 

Transitional level girls appeared to possess 
relatively more amount of verbal, non-verbal and 
total fluency in urban and total sample, They vere 
also found to be superior than boys with regard to 
verbal and total originality, verbal creativity a«d 
total creativity in urban and total sample. 
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Significantly higher flexibility could also be 
noticed among traBsitional level girls of the total 
sample. 

Formal operational level girls appeared to 
be significantly better at higher level than boys 
with regard to verbal, fluency, verbal originality and 
verbal creativity in urban and total sample. They 
did exceel boys in non-verbal fluency in total sample. 

On the basis of above results it seems appropriate 
to infer that girls of urban area and the total sample 
possess relatively more verbal and non-verbal fluency 
at all levels on intellectual development, verbal 
originality, total verbal creativity and total 
creativity were also inabundance among girls of 
urban area* They appeared to be at per with 
ere tivity* However, verbal flexibility was still 
more in case of girls. In rural areas non discrimination 
could be made among creativity components of boys 
and girls at different levels of intellectual 
development. 

Thus on the basis of the above findings the 




hypothesis vhich states that t 


•There is Ho Significant .Difference of 
Creativity Among Boys And Girls of Rural 
Urban, and lb tal Sample 1 ; 
is not accepted. 


Government and Aided Schools* 

Thble XLV shows 1 t* values of favricus 
components of creativity pretaining students of 
government schools and aided schools at different 
level of intellectual development for urban and 
rural students and also for total sample. The 
• t 1 values represented in the table ranged from 
.10 to 5.85; .07 59 4.60 and 0.51 to 4.06 for 
urban: rural and total sample respectively. Positive 
( 4 . ) and negative (-) signs indicate bias in favour 
of government a nd aided schools respectively. 

In urban sample differences between students 
of government and aided schools were- found to be 
significant with reg ,rd to components of verbal and 
total creativity, where, aided school students 
appeared to be in advantageous position. However, 





O O in * 45 m «T ♦«-♦»- *r- 

® W *- N IO 45 »4 ♦*> in ♦** *f- 

I ) •*•« 

p oM«-<^osnmmo»nN 

« t i i 1 T i i i i i i 


*41 

in 

m 

1 * 

*8 

a 

♦Cv 
* 45 
» 

05 

• 

*o 

» * 

K 

«r- 

• • 

*1 

o 

N 

04 



o <v 


cv i- ♦*- *(0 m *t- Q\ a o\ t- 

f- (4 f*» VO ♦*“ (4 »LA *- <^- O 

• ••»•• * • • t • 

O'-ONn'-N'-WrN 


CT> « N [« ^ t- K\ Tb^O - <4 

o ! r 'p'»-ift*ovtDU\t#cin« 


• • » • • 

*" 04 *- O N 


• i t i i 

f o N •■ r 


OV CTv 

© mc5 i(vo*(-t f \Kvic*pir,(o 

in mScvj » ♦ ov •ffiW'vj-’nf’T- 

• **»Q»Q»»*»* 

o «-«■■*- I 04 1 OOniO" - 


m m m ♦oi 

t- vo * *vo 

O O Fi 

I I 


♦KV • t- 3 <iO ♦vo ♦vt) 

*- in *t* ^ on 

b • I O • * 

m w tv » w r- 


♦t- *t- 

*45 ♦«- 

• • 

m « 

t t 


m *vn ♦ 45 **- tw *k\ a© ♦*?!- !«n 
t- «o *® C 4 * w ♦w ♦© ♦*- ♦in *vo 


t- $o *03 C4 $ cm ♦w 

* ♦KV « » • • 

C4 » m cv m *■ 

I K\ I I If 


♦in *® «- ♦in *vo 

4 < • • I 

* Ift N Ift f 

I I I » 1 


1 " 


N 45 

vo t- N crv © ov 

vo vo * m ^ o • 

o o » *- o o 7 


© ov m vo vo 

*t- o ♦ t- vo K\ 


< < < 
1-0 0 


*tn *o 

04 ♦{«- 

• « 
m w 


vo « vo 

©♦KVVO o in O *P KV IT\ 

rvj $© •- *- •"?}•’#• in *vo 

♦ . • < o * « « o » 

O 04 1- O I O M *“ I *- 


« g-i 

K « 
O fc flcj 
O O O 


h £ 
& 6 


4 * 

O fr< 


H H 6 f 

° O H H ^ 
>. > t> t* @x to O 


LEVEL. OF SIGHT fTCAHCl 





the only deviation v/as observable in case of 
flexibilit} where 1 t‘ values were not significant. 

In case of total rural sample all obtained 1 t' 
values appeared to favour government schools student 
as against aided school counterparts. Significant 
dilxerences were observable for flexibility 
components of non-verbal, verbal and total creativity 
Also no significant differences could be seen with 
regard to com ; -onents of non-verbal creativity of the 
students of government and aided schools. 

Aided school students, especially belonging 
to urban area were found to possess higher level, 
of creativity at formal optional level while 
government school students excelled aided school 
counterparts at concrete level of intellectual 
development. It gives rise to a blief that aided 
urban schools provide relatively better environment 
for creative potential to grow at the highest level 
of intellectual development whereas in government 
schools creativity of concrete level students gets 
enhanced and at transitional level they appear to be 
at par with aided schools and with regard to further 
intellectual development they are hampred with their 


limitations 




For total sample, the 1 t‘ values indicated 
significant differences between government and aided 
schools with regard to verbal, non-verbal and total, 
non-verbal and total . original it y,-^erbal and total 
fluency, total non verbal creativity, and total 
creativity. The aided schools studentiseemsed to be 
better with regard to these characteristics. 

At various levels of intellectual development 
of students in government and aided schools, the 
following gas noticedf 

Concrete level government school students 
appeared to be significantly better than aided school 
counterparts with regards to non-verbal and total 
fluency, non-verbal flexi.-ilit> and total non-verbal 
creativity in urban areas and in verbal and total 
flexibility in rural areas. In rest of the components 
of creativity the government and aided schoo IS s tudents 
appeared to be alike. 

Transitional level students of government 
and aided school of urban area did not demonstrate 
significant differences in various components of verba, 
non-verbal and total creativity. Rural area students 
of government schools indicated their superiority over 




aided school students so far as non-verbal originality, 
and verbal and total flexibility were concerned. 

Formal operational level appeared to distinguish 
between students of government and aided schools in 
various components of verbal and non-verbal and total 
creativity where 'urban* aided school students 
maintained their superiority all through. 

An opposite trend was found in rural settings 
where government school students wore found to possess 
relatively more amount of verbal fluency, flexibility 
arid total verbal creativity. 

Thus An the basis of above findings the 
hypothesis which states thatj 

w There is No Significant Difference of 
Creativity Among The Students Of Government 
And Aided Schools', 


is rejected. 
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General and SC/ST Students! 


Table XLVI shows f t 1 values of various 
components of creativity pertaining general and SC/ST 
students of urban, rural and total sample. Hie ' t* 
values reported in the table ranged from 1.83 to 3*k9 
0.19 to 1.06 and 2.38 to 4.09 for urban, rural and 
total sample respectively 

For urban and total sample most of the 5 t» 
values were found significant excepting 1 t* value 
for non-verbal fluency and flexibility wdiich were 
found in favour of general students but not significant 
In case of rural sample most of the 1 t’ values 
Was found also not significant. 

On the basis .of above observations it seems 
fair to assert that students of general category were 
significantly superior to students of S^/ST category 
with regard to verbal, non-verbal and creativit}, in 
urban and total sample. However, in uural area 
performance of SC/ST students was not different 
than general students. 

Thus on the basis of above findings the 
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hypothesis which states that i 

there is No Significant Difference 
of Creativity Among General And 
SC/ST Students. ■ 

is not accepted. 

Various Groups Compared On Achievement { 

Table XLVII shows ' t» values df achievement 
in mathematics, science and aggregate achievement 
pertaining students bf urban and rural areas, 
government and aided schools Boys and girls and 
general and SC/ST students. The * t» values 
represented in the table XLVTI ranged from 2*49 to 
6.45, 0.2] to 6.24, and 2.45 to 6.76 for boys and 

girls, students of government schools and aided schools 
general and aided schools and urban students and rural 
stidents, respectively positive (+) values indicate 
bias towards boys, students of government schools, 
students of general category, and urban Sample. 

Obtained * t* value;, indicate that boys, students 
of aided schools, general students a nd urban sample 
were significantly better than that of their, girlsf 
students of government schools, SC/ST students and 
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SHOWING SIGHIFICANC1 OF DIFFlftEHCB 
IN ACHIEVEMENT IE MATHEMATICS? 


SCIENCE AMD AGGREGATE ACHIEVEMENT 

BET WEE I VARIOUS GROUPS 


BOTS 

v/s 

GIRLS 

GOVERNMENT 

V^S 

AIDED 

SCHOOLS 

GENERAL 

V/S 

SC/ST 

STUDEHTS 

U8BAI 

V/S 

RURAL 


t-Value 

t-Valus 
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math 
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rural Sample counterparts, with regard to achievement 
in mathematics, science and aggregate achievement. 
However, difference between boys and girls in 
achievement in science vas not significant. 

Thus on the basis of above finding the 
hypothesis which states Lliatt 

* There is No Significance Differences 
Among Boys and Girls, Students of 
Government and Aided, Students of 
General and SC/ST Category, And Urban 
and Rural Sample for Their Achievement 
in Mathematics, Science And Aggregate 
Achievement. • 


is rejected 
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COiGLU’SlOSIS, SBCOHMMBAflOlS 
AID SUGGESTED R1S1ABCH 




CHAPTER - V 


CONCLUSIONS RECOMMENDATIONS AND 
SUGGESTED RESEARCH 

This chapter first presents the conclusions 
arrived at as a result of analysis and interpretations. 

Than, some of the possible ways in which the findings 
could he applied for promoting the abstract thoughts or 
reasoning and Creative thinking have been recommended. 

In the last, a few possible problems on which further 
research could be conducted have been suggested. 

The focus of the study hav been on studying the 

relationship of intellectual development with creativity, 

achievement and socio-economic status of grade Kt science 

students. The study was conducted through normative testing 

survey method following the cross-sectional approach, as such 

the nature of the study has been correl ational ty pe. Besides 

studying the relationships between intellectual development and 

various dimensions of creativity, an attempt was also made to 

study the effect of type of schools, sex, parents' education, 

parents' occupations, parents' income, size of the family and 

environmental influence on intellectual development. Comparisions 

among scheduled caste/scheduled tribes and general category 

students wese also attempted vis-a-vis their intellectual 

development. Creativity and achievement of thestudent were also 

studied with regard to sex, environment and type of schools 

at various levels of their intellectual development* As a result 
of analysis and interpretation of data the investigator has been 
able to obtain some of the findings which are given below t 




FINDINGS! 


I Level Of Intellectual Development 

-Foiuial operational level was not attained 
by majority of the adolescent sceince students. 

t 

- Majority of the students are at transitional 
level of intellectual development. 

- In urban group percentage of students at 
formal operational level was higher than 
their counterparts in rural areas. 

- Percentages of concrete operational 
thinker students w a s higher in rural 
areas than that of urban areas. 

- At transitional operational level of 
intellectual development percentage of 
girls was slightly higher against boys 
inurban and total sample. 

- Boys of aided schools were found in advantageous 
position to attain formal operational level 
against boys studying in government schools 

in urban and rural settings, 

- Students of aided schools were found more 
at formal operational level against boys 
studying in government schools in urban and 


rural settings. 
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“ Percentages of boys reached at concrete 
operational level of intellectual development 
vas higher in case of aided schools against 
government schools in both urban and rural areas, 

- Percentages of boys at transitional opera tionJa 2 
level was higher ingovernment schools tlian that 
of aided schools. While reverse was true for 
girls in urban areas. 

" Percentage of general students at formal 
operation level Vas higher against SC/ST 
students in urban, rural and total sample. 

II RELATIONSHIP 

Intellectual Development with Creativity 
” Creativity conn-onents namely, fluency, 
flexibility and originality were found to show 
higher relationship at formal level of 
intellectual developcnent as compared to 
other two levels of students. 

- Intellectual development of urban students 
was relatively more positively associated vitb 
various component of non-verbal, verbal and 
total creativity as against their rural 


counterparts 
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- Intellectual development significanttly 
related with creativity amongst boys and girls. 

- Verbal creativity of subjects (boys and girls) 
was more closely associated with intellectual 

developtneat than non-verbal creativity 
irrespective of their being in rural or 
urban schools. 

- Intellectual development of students studying 
in aided scho Is was found to h a ve relatively 
more positive associated with Various components 
of non-verbal, verbal and total creativity than 
their government school counterparts. 

- Boys and girls of urban area belonging to 
government, and aided schools were at advantage 

with regards to both creativity and 

intellectual development than their rural 
counterparts. 

- General category students excelled than SC/ST 
counterparts both on non-verbal and verbal 
creativity vis-a-vis their intellectual 
development in rural a.s well as urban schools. 

- Levels of intellectual development and 
components of creativity were progressing 




- Boys at concrete and formal level of 
intellectual development were found to be 
more creative than girls* 

- Levels of intellectual development of both 
sexes were found related with non-verbal 
verbal and total creativity. 

Intellectual Development with Achievement in 
Mathmatics, Science and Aggregate Achievement. 

- Degree of abstractiness at high school 
science increases with the study of mathematii 
to science. 

- Boys were found gainer with regard to 
achievement in science and aggregate as 
compared with their girls counterparts at 
the Same level of intellectual development . 
-The girls were at advantage©us position than 
boys in math era a tics achievement vis-a-vis 
intellectual development. 

- Achievement of students were related with 
their intellectual development in both 
type of schools in urban and rural areas. 

- General category candidates appear to be 
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advantageous positions as against i>C/sT 

advantageous positions as against SC/ST 
candidates with regard to achievement vis-a- 
vis intellectual development. 

- Environment of aided schools was found 
more favourable for students at concrete 

and formal 2 operational levels of intellectual 
developuent for their achievement in mathematics 
than that of government school - students. 

- In aided schools of urban area and total 
sample concrete and formal operational levels 
of intellectual development was higher related 
with achievement in science than their 
government Schools counterparts. 

Intellectual Development of the Students and 
Socio-Economic Status of Parents 

- Contribution of mothers’ education was 
higher than that of fathers' education 
towards intellectual development of children 
and that it had relatively more influence 
on the children of the same sex as the parents. 
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- Higher occupation of parents leads to the 
likelyhood of attaining formal o r erativn 
level by the children and vice-versa. 

- Higher occupations of mothrs' contribute 
more in intellectual development of the 
children as compared, with fathers' contribution 
in case of urban children. 

- Contribution of parents' income Wa>' 
higher towards intellectual development 
of the boys than that of girls. 

- Children belonging- to small sized family 
appear to derive more advantage with regards 
to their intellectual development. 

- Girls from bigger families seem to be 
relatively more disadvantageous than boys with 
regards to their intellectual development. 

~ Parents' occupation was slightly more 
associated with intellectual development of the 
general students as compared to SC/ST students 
in total sample 

- Relationship of Fparents' income with 
intellectual development vus higher in case of 
general students than that of their SC/ST 


counterparts 
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- Bigger family size hampers the intellectual 
development of students of general category 
in relatively greater magnitude than SC/ST 

s tuden ts. 

Ill DIFFERENCE 

Creativity and Intellectual Development 

- In urban and total samples formal level 
students wore superior to transitional level 
students who were in turn superior to concrete 
level students when compared on various 
components of verbal) non-verbal and total 
creativity. 

- In urual area formal level students were found 
to be highest on verbal , non-verbal and total 
originality than that of other two levels of 
intellectual development. 

- Formal operational level girls were found 
to be better’ at higher level than boys with 
regard to verbal, fluency, verbal originality 
and verbal creativity and both urb a n and total 


sample. 
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Recommendations 

The research of Jean Piaget might lead many educators 
to believe that 15 to 16 years of age individual attains 
Formal Operation! 1 Thinking or reasoning abilities. This is 
a misconception, as the findings of this study and many other 
researches on cognitive development indicate two broad trends, 

(i) The majority of the students function at concrete 
operational level on their understanding of science subject 
matter, (ii) Those who can function at the Formal level 
also tend to function at the concrete level. 

These results have direct bearings on the curriculum 
planners for adolescent pupils as well as on teachers and 
educators indeciding the teaching strategies and type of 
environment needed for expression of creative strength. 

The selection of content or concepts for XI grade 
science students should be organised according to the 
developmental level of the Intellectual Development or mental 
growth of the children. In otherwords, a large number of 
concrete level concepts and few number of Formal Concepts 
should be choosea. The concepts in order of their 
complexities from concreteness to abstractness should be 
introduced in conformity with the logical operations 
developed in the children. 
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As Raven has aptly remarked that; 


A concept will not be acquired if the 
logical organisation of the concept 
is more complex than the pupil's logical 
operations. Once the pupil's level of 
logical organisation has been assessed 
the teacher can provide him with a 
conceptual structure that he can 
assimulate. The teacher can readesign 
the logical structure of an entire concept 
or parts of a concept for a student 
after the cognitive ability of the 
student has been determined. 

Besides, selecting a balanced curriculum 
based on concept- logical operation continum. The equally 
important need for rethinking is for the Free and congeneal 
environment in the schools. Freedom and Creativity go together. 
Any restriction can block the creative expression of 
children or even their intellectual abilities. A proper 
balance be kept between emotional and intellectual growth, 
if a child is found to be restricted in his creative 
expression and yet highly developed reasoning abilities, he 
must be given motivation to maintain the equilibrium. If 
a child is found to be rich in novel ideal and creative 
thinking but otherwise seemingly below his intellectual 
achievements. 

It is just as important for the adolescent children 
to gain freedom in expression as it is for him to get more 
knowledge. In fact, the knowledge will remain unused, 
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frozen, unless the child develops the urge and the freedom 
to us© it creatively. 

Suggested Research 

An effective programme of research must strive to 
help the young researcher to visualize the vast domain of 
untackled problems, which may have little or more similarity 
with the areas already explored by the past researchers. It 
is admitted that such a process would link the past and the 
present knowledge to establish the better future. Therefore, 
the need of further research in the field of education arises 
day by day. 

Having reviewed the result of the present study, 
the investigator realised that these can he a number of 
research studies which can he taken under this vital area 
of intellectual development. 

1. The study needs to be replicated on a sample. 

2. an investigation into the factors/conditions 
affecting the level of intellectual development. 

3. Piagetian Tasks and other tests prepared for the 
measurement of logical reasoning he used and the 
results may he compared. 

Similar studies may he repeated for IX?X class and 
college students. 


4 
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5*. Longitudinal studies for the development of 

adolescent thought may be undertaken. 

6. A study of Tests content analysis between Piagetian 
Tasks and Creativiey Test Tasks may be attempted 
using Factor analytical approach. 

7. Study of Intellectual development and Creativity 
may be repeated by controlling the effect of 
intelligenee or other aentAi abilities. 

8. Intellegence, cultural and Personality effects 
on the Adolescent Thought may be undertaken for 
future investigations. 
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"RELATIONSHIP OF INTELLECTUAL DEVELOPMENT 
VITH CREATIVITY, ACHIEVEMENT AND SOCIO¬ 
ECONOMIC STATUS OF XI-GRADE SCIENCE 
STUDENTS 


INTRODUCTION 3 

The researched on the development of 
intellect ana Creative expression of children are 
gradually becoming an important areas of concern 
for educators and psychologist. Cognitive d, velopient 
■work is always associated with Jean Piaget, the ChiM- 
advocate of Geneva School of Thought, while the 
significant and recent upsurge of interest in 
creativity and creative thinking is primarily a 
result of Guilford's work. 

However, thet, a ttention isas often been divided. 
Piaget stressed the need for reasoning skills necessary 
to an adequate understanding of concepts. In contrast 
the j/ropenents of creativity have often stressed the nd 
need for divergent thinking or even the irx’ational 
thinking Lor attainment of new and novel ideas, 

Piaget by use of symbolic logic has initiated 
a long terra programme to chart the stages of child's 
progress toward adult model of thought. The ordered 




succession of those stages is invv-.ri.v to. Tn-jpe stages 
are characterised by overall structures in terms of 
'Schemes' or 'Operations', which are integrative and 
non-interchangable. He lias defined four stages of 
cognitive development the sensori-no tor» pre-operational 
Concrete operational and the formal operational stage. 

Piaget says that children develop their 
thinking through interaction with their environments 
and pass through various stages before reaching 
maturity in their thinking and development. All 
children pass through stages of development 
invariably in the given order, but the age at which 
any stage will be reached depends upon factors within 
the .individual i.e. biological and psychological 
and upon factors in the social and physical 
environment. 

Piaget's theory of cognitive development has 
much relevance to the concept of creativity. 

The very principles that Piaget defines as basic 
to the process of intelligence are also related to 
the creative process. He described a process 
whereby creativity and intelligence nourish each 
other, and through their interaction, produce 
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intelligent activity at even more advance levels. 

IN DEFENCE OF THESTUDYs 

One _f the crippling obstacles in the path 
of development is the fact that quantity is almost 
always more obvious, more visible, more conspicuous 
than qualit> . Th@ stress on evolving the students 
general capabilities as a fomiulator and solver of 
problem rather than his ability to serve as a 
depository of facts is especially imprortant in 
the context of a developing country. 

However, little research efforts seem to 
have been made to study the influence of intellectual 
development on the development of creativity. It 
is, especially, a virgin field with regard to the 
study of adolescents' understanding of the science 
studies vis-a-vis their socio-economic background 
and the learning environments in which they are placed. 

The present investigator could find a few 
studies only like thafe of stoker (l972), Reven 
and PolankiCl974), Lehman at.a!.(i960) indicating 
the possibility of relationship between level of 
cognitive development and creativity. At home 
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(India) most of the researches focussed on the 
studies of cognito and non-cognito factors of 
creativity only a few studies have attempted 
to investigate the relationship between hypotheses 
testing ability in problem solving and creativity 
(Mishra 1973, V a idya 1975J Greval 1978} Jain 1981 ) 
by using Piagetian tasks. Need for an indeptli a«udy 
of possible relationships of intellectual development 
of the adolescent science students with their 
creative pwrformance taking into account the 
academic achievement and some important environmental 
factors both at home and in school ±S self-evident. 

The present piece of research attempts to fill in this 
gap. 

Purpose of the Study 

The study of Xlgrade science students w 0 s tnken 
up with the following objectives l 

1. To classify the rural n n d urban students on the 

basis of various levels of intellectual develops 
development. 

To identify boys and girls at different levels 
of intellectual development. 


2 . 
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3* To identify the science students of XX 

grade accoring to their levels of intellectual 
development a nd categoriese them into ( 1 ) concrete 
operational (ii) transitional operational and 
(.iiij formal operational thinkers. 

4. To classify the scheduled ca:- te nd non- 
scheduled caste studexits on the basis of 
various levels of intellectual development. 

3 . lb find out the relati nships between 

various levels of intellectual development 
with verbal, non-verbal anu creativity scores. 

7 . To find out relationships between parents 1 
education and intellectual development of 
s tudents. 

8 . lb find out the relationship between parents* 
occupations and intellectual development of 
students. 

10 lb study the impact of family size on 

intellectual development of students, 

11 , To compare the sex difference on creativity 
scores at different levels of intellectual 


developmen t 
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12 . To compare the rural andurban students 
at various levels of intellectual 
development on the basis of creativity scores. 

1>. To compare the government and government aided 
students at various levels of intellectual 
development on the basis of creativity scores. 

14. To establish relationship between the levels 
of intellectual development, via (i) concrete 
operational, (ii) transitional operational 
and (iii) formal operational, and achievement 
in (a) science subjects (b) mathematics and 
(c) aggregate scores of all school subjects. 

1^. To compare boys-girls, .government-aided, rural-urban 
and general-SC/ST groups on the basis of their 
achievement in (i) Mathematic, (ii) Science and 
(iii) Aggregate achievement. 

16. To compare general and SC/ST students with regard to 
(i)Education of father and mother (ii) Occupation of 
father and mother (iii) Parents’ income and 
(iv) Size of the family. 
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ASSUMPTIONS 

The present piece of research rests on the 
following assumptions which helped in formulating and 
executing theplan of the study. 

1, The students of Government and Government 
aided institutions come from almost similar 
backgrounds and also these schools are 
comparable so far as the learning 
environment and facilities are concerned. 

2, The statements of students regarding parents 
imcome ontthe Gener .1 Information Questionarie 
have been considered to be the realistic 
measure of parents' income/education although 
not fully authenticated. 

2, In the present investigation only three 

components of creativity viz. Fluency, 
flexibility and Originality have been taken 
into account. Elaboration .has, however, not 
been considreed appropriate in the present 


context. 
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' Rural /urban and govei-nment/aided school 

nomenclature h .e been adopted from the 
list of schools provided by the Delhi 
Admin is tra tiom . 

5* Scheduled caste have been treated on the 

basis of students* disclosure. 

6. Group assessment of logical thinking by 

Michael J. Padilla et.al. has been 
used to measure the in tellectual development 
in both English and Hindi. In Hindi version 
the institutions and names of persons objects 
were changed. The usability of the test was, 
however, ascertained by way of experts' 
judgement. 

8. Creativity has been measured with the 
Hindi version of Torrence Test of Creative 
Thin Vi ng (TTCT), which is already in use 
in India* 

9. Class X public examination marks have been 
considered as a measure of scholastic 


achievement of students 
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10. Assumption nderlj ing statistical 

techniques used would naturally constitute 

the basis for drawing conclusions for the present 

study. 

METHODOLOGY 

The focus of the study has been on studying 
the relationship of intellectual development with 
creativity, achievement and socio-economic status -if 
grade XI science students. The study wav conducted 
through normative testing survey method following the 
cross-sectional approach, as such the nature of the 
study has been correlational type. Besides studying 
the relationships between intellectual development and 
various dimensions of creativity, an attempt was also 
made to study the effect of type of schools, sex, 
parents, education, parents' occupations, parent's 
income, size of the family and environmental influence 
on intellectual development. Compurisions among 
scheduled caste/ scheduled tribes and general category 
students were also attempted vis-a-vis their intellectual 
development. Creativity and achievement of the student 
were also studied with regard to sex, environment 
and type of schools at various levels of their 
intellectual developmant. 
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sampling 

THE sample of the present study consisted of 
(656 uoys and 370 girls) students oil ©ring science 
subjects at grade XI, dravn from tia© senior secondary 
schools, f of Union Territory, Delhi. All subjects 
belonged to age group (15-17) years. Stratified 
cluster sampling technique (Festinger and Katz,l970) 
was employed. ... 

DELHI NATIONS OF THE STUD! 

The present study was delimited with regard 
to its area, method, sampling, tools and satistical 
techniques. These ere presented below: 

1 < The study has focused on the relationship 

of intelh ctual development and creativity 
achievement uad socio-economic status has been 
conducted through normative testing survey method. 

The intelle tual development has been undertaken 
at three s'a?es namely (i) Concrete operational 
(ii ) Trarsitional operational and (lii) Formal 
operation .1. 

2. Group assessment of logical thinking , Torrence Test 

of creative thinking and general information 
questionarie were administered on boys and girls of 
government and aided schools of rural and urban area 
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HYPOTHESIS 

In accordance with the objectives of the 
study following hypotheses were formulated! 

1 • Majority of the science adolescent 
students are at formal operational 
level of intellectual development 

2. Percentage of both bexes different 
levels of intellectual development 
are equal in government and aided 
schools. 

3* Percentage of both general and SC/ ST 

categories students are equal at different 
levels of intellectual development. 

4. There is no significant relationship 
between levels f intellectual 
development and creativity 

5. There is no significant relationship 
between intellectual de.elopnent and 
creativity in Urban and rural sample 

6* There is no significant relationship 
between creativity and intellectual 
development of boys and girls 

7. There is no significant relationship 
between components of creativity and 
intellectual devel pment of boys and 
girls of urban and rural areas. 
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8* There is no significant reltionship 
between intellociunl development of 
students of covornment a»i aided schools 

9. There is no significant relationship 
between creativity and intellectual 
development of students of government 
and aided schools in Urban and rural 
areas. 

10 There is no significant relationship 
between creativity and intellectual 
development of boys and girls studying 
in government and aided schools in 
urban and rural areas. 

11. There is no significant relationship 
between creativity and intellectual 
devela pmen t of general 1 , tin cl SC/ST students 

12. There is no sign if i Cant relationship 
between creativity and levels of 
intellectual development of students 
of urban and rural areas . 

13. There is no significant relationship 
between cr ativity and intellectual 
development of boys and firis• 

14. There is no significant relationship 
between creativity and levels of 
intellectual develo ment of students 
of government and aided schools. 




Hi..re is no significant relationship 
between creativity and intellectual 
development of gener 1 and SC/ST students. 

There is no significant relationship 
be tv e en a chi ev era en t in n: a th era a . ics 
science and abrogate achievement 

There is no significant relationship 
betvaen achi Yemen t in mathematics 
science and aggregate achievement and 
intellectual developm.nt of students. 

There is no significant relationship 
betveen achievement (in science* 
tnatheaatics and aggregate) and 
intellectual development of boys and 
girls in government and aided schools 
or urban and rural areas. 

There is no significant relationship 
betveen achievement(in mathematics, 
science and aggregate) and intellectual 
development of general and SC/ST 
students. 

There is no significant Relationship 
betveen achievement In Mathematics 
and levels of intellectual development 
of science students. 




There is no significant relationship 
between achievement in mathematics 
and intellectual development of studen s 
in government and aided sch ols of urb h 
and rural areas. 

There is no significant relationship 
between achievement in science and 
intellectual development of boys and 
girls. 

There is no significant relationship 
between achievement in science and levels 
of intellectual development of students 
of government and aided schools . 

There is no significant relationship 
between levels of intellectual developaent 
of the students with ti.ei^ aggregate 
achievement scores. 

There is no significant relationship 
between aggregate achievement and levels 
of intellectual development of students 
of government and aided schools. 

There is no significant relationship 
between intellectual development of 
students and education of parents. 

There is no significant relationship 
between intellectual development of 
the students and occupation of parents. 




There is no significant relationship 
betveen intellectual development of 
students and their parents 1 income. 

There is no significant relationship 
between intellectual development of 
students and th© Bizi of family . 

Tiler© is no significant relationship 
between intellectual, development of 
general and SC/ST students and their 
socio-economic back ground. 

There is no significant difference 
of creativity anion _ the students at 
concrete, transitional and formal 
level of intellectual development . 

There is no significant difference of 
creativity among boys and g^rls of 
rural urban and total sample. 

Therv is no significant d difference 
of creativity among the students of 
government and aided schools. 

There is no significant difference 
of creativity among general and 
SC/ST students. 

There is no significance differences 
among boys and girls, students of 
government and aided, students of 
general and SC/ST category, and urban 
and rural sample for their achievement 
in mathematics, science and aggregate 
achievement, 
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FINDINGS: 

Level Of Intellectual Development 

-Formal operational level was not attained 
by majority of the adolescent sceirice students. 

- Majority of the students are at transitional 
level of intellectual development. 

- In urban group percental 6 of students at 
formal operational level was higher than 
their counterparts in rural areas* 

- Percentages of concrete operational 
thinker students was higher in rural 
areas than that of urban areas. 

- At transitional operational level of 
intellectual development percentage of 
girls was slightly higher against boys 
inurban and total sample. 

- Boys of aided schools were found in advantageous 
position to attain formal operational level 
against boys studying in government schools 

in urban and rural settings. 

- Students of aided schools were found more 
at formal operational level against boys 
studying in government schools in urban and 

plj X’ 0 .1 s 0 b t i-Hti ® 1 
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Percentages of boys reached at concrete 
operational level of intellectual development 
was higher in case of aided schools against 
government schools in both urban and rural areas. 

- Percentages of boys at transitional operational 
level was higher in government schools than that 

of aided schools. While reverse was true for 
girls in urban areas, 

- Percentage of general students at formal 
operation level was higher against SC/ST 
students in urban, rural and total sample. 

II RJSlA TION 3 HIP 

Intellectual Development with Creativity 

- Creativity components namely, fluency, 
flexibility and originality were found to show 
higher relationship at formal level of 
intellectual development a~ compared to 

other two levels of students. 

- Intellectual development of urban students 
was relatively more positively associated with 
various component of non-verbal, verbal and 
total creativity as against their rural 


counterparts 
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- Intellectual development signii’icantly 
related with creativity amongst boys and girls* 

- Verbal creativity of subjects (boys and girls) 
was more closely associated with intellectual 
development than non-verbal creativity 
irrespective of their being in rural or 

urban schools. 

- Intellectual development of students studying 
in aided schools vas found to have relatively 
more positive associated with Various components 
of uon-verbal) verbal and total creativity than 
tlieir government school counterparts. 

- Boys and girls of urban area belonging to 
government, and aided schools were at advantage 

with regards to both creativity and 
intellectual development than their rural 
counterparts. 

- General category students excelled than SC/ST 
counterparts both on non-verbal and verbal 
creativity vis—&—vis their into!loctual 
development in rural as well as urban schools. 

- Levols of intellectual development and 
components of creativity were progressing 
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- Boys at concrete and formal level of 
intellectual development wore found to be 
more creative than girls. 

- Levels of intellectual development of both 
sexes were found related with non-verbal 
verbal and total creativity. 

Intellectual Development with Achievement in 
MathmaticS, Science and Aggregate Achievement. 

- Degree of abs true tines s at high school 
science increases with the study of mathematics 
to science. 

- Boys were found gainer with regard to 
achievement in science aid act.rog--.to as 
compared with their girls counterparts at 

v 

the same level of intellectual development . 
-The girls were at advantageous position than 
boys in mathematics achievement vis-a-vis 
intellectual development. 

— Achievement of students were related with 
their intellectual development in .. th 
type of schools in urban and rural areas. 

- General category candidates appear to be 




dvantageous positions &s against S^/ST 

advantageous positions as against SC/ST 
candidates with regard to achievement vis-a- 
vis intellectual development. 

- Environment of aided schools was found 
more favourable for students at concrete 

and formal - operational levels of intellectual 
development for their achievement in mathematics 
than that of government school students. 

- In aided schools of urban area and to tal 
sample concrete and formal operational levels 
of intellectual development v&s higher related 
with achievement in science than their 
government schools counterparts. 

Intellectual Development of the Students and 
So cio— Economic Status of Parents 

- Contribution of mothers' education was 
higher than that of fathers' education 
towards intellectual development of children 
and that it had relatively more influence 
on the children of the same sex as the parents. 
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- Higher occupation of parents leads to the 
lilcelyhood of attaining formal o^-orati n 
level bj the cluldi'un and vico-vorsa » 

- Higher occupations of mothrs» contribute 
inor’e in intellectual development of the 
children as compared with fathers* contribution 
in case of' urban children, 

~ Contribution of parents* income waw 
higher towards intellectual development 
of the boys than that of girls. 

- Children belonging to small sized family 
appear to derive inox-e advantage with regards 
to their intellectual development. 

- Girls from bigger families seem to be 
relatively rnoi-e disadvantageous than boys with 
regards to their intellectual development. 

- Parents* occupation was slightly more 
associated with intellectual development of the 
general students as compared to SC^ST students 
in total sample 

- Relationship of Pparents* income with 
intellectual development was higher in case of 
general students than that oi their SC/ST 


co un te rparts 
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“ Bigger family size hampers the intellectual 
development of students of general category 
i- n relatively greater magnitude than SC/ST 
students. 


Ill DIFFERENCE 

Creativity and Intellectual Development 

- In urban and total samples formal level 
students were superior to transitional level 
students who wore inturn superior to concrete 
level students when compared on various 
components of verbal, non-verbal and total 
creativity. 

- In urual area formal level students were found 
to be highest on verbal » non-verbal and total 
originality than that of other two levels of 
intellectual development. 

- Formal operational level girls were found 
to be better at higher level than boys with 
regard to verbal, fluency, verbal originality 
and verbal creativity and both urbah and total 


Sample « 




- Formal operational level appeared to 
distinguish between students of gov rnrnent and 
aided schools in various components of Verbal 
and non-verbal and total creativity where 
’urban' aided school students maintained 
their superiority all through. 

- Boys , students of aided schools* general 
students and urban sample wore significantly 
better than thatof their, girls students of 
government schools, SC/ST students and rural 
counterparts, with regard to achievement in 
mathematics, science and aggregate achievement, 
however, difference between boys and girls in 
achievement in science was not significant. 


Suggesstions for Further Research 

It is felt that the subject under study needs 
further researchers, Some of the factor like intelligence 
and personality, which h ,ve not been included in this 
invitation, may be take up for further study the 
present study provides dimensions for further research 


needed in 


the following areasJ 
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1* The study needs to be replicated un a largo sample 

to confirm the findings of the firesent study* 

** investigation into Factors/conditions affecting 

the levels of intellectual development, 

3* Piagetian Tasks a».d other Tests for assessing the 

logical Operations be used and the results may 
be compared vith the present study. 

A study of Tests content Analysis between 
Plagetian Tasks and Creativity Test Tasks may 
be attempted, using Factor analytical approach, 

5* Study of Intellectual development and Creativity 

may be repeated by controlling the effect of 
in tel ligence. 

6. Intelligence, culture and Personality effects 

on the Adolescent Thought may be undertaken for 


future investigation 
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Item 1 


Piece of Clay 


Torn has two balls of clay. They are the size and shape, 
he places them on the balance, they weigh the same. 


balance pan —-— 


Clay 1 Clay 2 



%% 




v_ 


— 

. 7 ?? ■ 


/balance 


pan 



Balance 


The balls of clay ar removed from the balance pans. 


Clay 2 is flattened like a pancako. 





Clay 1 Clay 2 


WHICH OF THESE SMEMEKTS IS TKJE ? 

a. The pancake-shaped clay weighs aero. 

b. The two piocos weigh the same. ' 

c. The hall weighs more, 

EE/lSOH 

1. You did not add or take away any clay, 

2. When clay 2 was flattened like a pancake, it had a 
greater area. 

5. When something is flattened, it loses weight. 

4. Because of its density, tho round ball had more clay in it. 



Item 2 



v.•' V&> ; 

light metal weight heavy metal weight 
She lowers the light weight into jar 1. Tho water level in the 
jar rises and looks loke this s 



Jar 1 Jar 2 heavy metal weight 

IF THE HEW REIC-HT IS LOWERED INTO JAR 2, WHAT VILL HAR^EH, 

a. The water will rise t-o a higher level than in jar 1. 

b. The water will rise to a lover level than in jar 1. 

c. The water will rise tn tho same level as in jar 1, 

REASON 

1. The weights are the same siio so they will take un 
equal amounts of space, 

2, The heavier the raotal weight, the higher the water 
will rise, 

3, The heavy metal weight has more pressure, therefore, 
the water will riso lower. 

4. The heavier the metal weight, the lower the water 
will rise. 




Item 5 

Class Size % 

The drawing shows two glasses, a small one and a large one. 
It also shows two jars, a small one and a large one. 




small jar 


It takes 15 small glasses of writer or 9 large glasses of water 
to fill the large jar. It takes lQ small glasses of water to fill the 
small jar. 

BOW MANY LAKE GLASSES OF HATER DOES IT TAKE TO FILL THE SAMS SMALL JAR? 

a. 4 

b. 5 

ve-fe 

d, other 
REASON 

1. It takes five loss small glasses of water to fill the small jar. 
So it will take five loss largo glasses of water to fill the 
same jar, 

%i The ratio of small to large glasses will al^ ys g, e 5 to ?, 

t/ 

5. The small glass of half sizo of the large glass. So it will 
take about half the number of small glasses of water to fill 
up the same small jar, 

4, There is no way 0 f predicting. 



SejsIs —L 


albu ues 8 sc Me like the one below. 



1 ! 



when be hpngs ? iQ-unit weight pt point D, the sc pie looks 
like this : 



WHERE WLD HE RN® A 5-Ui'lT -JEIC-HT TG i,?.KE THE .SCALE BALAKGS 
AG Air ? 


p. 

pt oou'nt J 

b. 

between K end b 

v* 

pt point L 

JP 

between L end M 

e. 

pt Fbint M 


REASON 

/ 

^1. It is h?lf the weight so it should bo put pt twice the 
distance. 

2. The spme distance rfe 10-unlt weight,but in the opposite 
direction. 

3. Hpng the 5-unit weight further out, to mpko up its being 
smaller. 

4. Ml the wpy rt the end gives more power to m^ke the sccle 
brlence. 

5. The lighter the weight, the further out it should be hung. 




Bril 1 


Eddie has e curved, ramp, 
bell called the tercet brll. 


•it the bottom 'if the ramp there is mj 


turret hr11 



There ere two other bells, a hervy and a light one. Ho c*n roll 
one ball d•>'»n the romp and hit the tercet ball. This cruses the target 
hrll to move up the other side ~f tho romp. He ern roll the hr 11s 
from two different points, r low point rnd high point. 


|.# 

a hc-riv hall 


high point 

. J-ow point tercet hell 


' "W'b . I •: • ;..***' 


.-'v ■ 


p curvc.r, ramp 


r 0 

p lirht bell 

Eddie released the lirht hrll from the low point. It rolled dpvjn 
the ramp. It hit end pushed the target hrll up the other side of the 
romp. 

light hell target hell 

light bell ,— 


/ 


) 




terget hrll 


.pj: 


\ 


A, _ _ > 


He wpnts to find out if the point r b-ll is released from mehes 
e difference in how fer the tercet goes. TO TEST THIS 'JHICH BALL 
WOULD HE NOW RELEASE FROII THE HIGH 20IET ? 


. ?i the heavy bell 
l b. the light bell 

REASON 

1. He started with the light hrll lie should finish with it. 

2. He used the light bell the first time. The next time he should 
use the heevy ball. 

3. The heavy ball would hrs more force to hit the tercet bell 
ferther. 

4. The light brll would have to be released from the high point 
in order to mahe a fair comparison. 

5. The seme bell must be used as the weight of the ball docs not 
count. 






Three strings pre hung from p hrr. String 1 pnd 3 ere of 
cqurl length. String 2 is longer. Chrrlie pttrehes ? 5-unit 
weight r>t the end of string 2 end rt the end of 3. T. 10-unit 
weight is rttrchecl pt the one! r.f string 1. Ercls string with r 
weight cm be swung. 






10 -u n i t we i ght _L. 


5-unit weight 


5runit weight 


Charlie wonts to find out if the length of the string hrs m 
effect on the rmount of time- it trkes the string to swine bpclt pnd 
forth. 


WHICH 

STRING AND 

HEIGHT WOULD 

HE USE FOR HIS EXPERIMENT ? 

C o 

string 

1 pnd 2 


b. 

string 

2 pnd 3 


c. 

string 

2 pnd 3 


d. 

string 

1 , 2) r nd 

3 

e.' 

\s 

REASON 

string 

2 ohly 


1. 

The length of the strings should bo the some. The weights 
should be different. 

2. 

Different 

lengths v/ith 

different weights should be tested. 


3. All strings ?nd. their weights should be tested pgoinst pI^ 
others. 

4. Only the longest string should be tested. The experiment is 
concerned with length not weight. 

5. Everything needs to be the some except the lcncth so you 
con tell if length moke s p difference. 



Item 8 


Squares anti Diamonds 


In a cloth sack, there are 



3 spotted wooden squares 



4 black wooden squares 



5 white wooden squares 


A /x A 

■v :/ A 


A 



A A A 
V V V 


4 spotted wooden diamonds 
2 black wooden diamonds 


3 white wooden diamonds 


All of the square pieces are the same size and shape. The 
diamond pieces are also the same size and shape. Reach in and take 
the first piece you touch. WHAT ARE THE CHANCES OF PULLING OUT A 
SPOTTED DIAMOND OR A WHITE DIAMOND ? 

a. 1 out of 3 

b. 1 out of 9 

c. 1 out of 21 

d. 9 out of 21 

e. other 

REASON 

1. Seven of the twenty-one pieces are spotted or white 
diamonds, 

2. 4/7 of the spotted and 3/8 of the white are diamonds, 

3. Nine of the twenth—one pieces are diamonds, 

4. One diamond piece needs to be selected from a t til of 

twenty-one pieces in the cloth sack. 

5. There ere 9 'diamond pieces in the cloth sack One 
piece must be chosen from these. 







Item 7 


Squares and Diamonds - 1 


In a cloth s a ck, there are 




A A A 
V W V 




0 


A / 


V 


i 

I 


3 spotted wooden squares 

4 black wooden squares 

5 white wooden squares 

4 spotted- wooden diamonds 

2 black wooden diamonds 

3 white wooden diamonds 


All of the square pieces are the same size and shape. The 
diamond pieces are also the same size and shape. One piece is pulled 
out of the sack. WHAT ARE THE CHANGES THAT IT IS A SPOTTED PIECE ? 

a. 1 out of 3 

b. 1 out of 4 

s c. 1 out of 7 

d. 1 out of 21 

e. other 


REASON 

1. There are twenty-one pieces in the cloth sack. One 
spotted piece must be chosen from these. 

2. One spotted piece needs to be selected from a total of 
seven spotted pieces. 

Seven of the twenty-one pieces are spotted pieces, 

4 ' BA ?L e . three sets ^ the cloth sack. One of them 
is spotted. 

5- 1/4 of the square pieces and 4/9 of the diamond pieces 

or 1 A y 






Item 10 


Big Fish 


Samp of the fish below are big end sane are small. Also 
same of the fish have wide stripes on their sides. Others have narrow 
stripes. IS «J5 A KFlATlOliSrilf 3FTWFN TH^ S1Z1 OF TS% FiSH AND iHF 
KIND OF STRIFES IT HAS (THAT 13, IS CNF S12F OF FLSH MORS LIKtLY TO HAV 
A CERTAIN TIFF OF STKLPFS AND V1CF VFR3A) ? 

a. Yc?s 

b. No 

RfikSOH 


1. Big and small fish can have either wide or narrow stripes. 

2. 3/7 of the big fish and 9/21 of the small fish have wide stripes 

3. 7 fish are big and 21 are small. 

4. Not all big fish have vide stripes and not all small fish have 
narrow stripes. 


5. 12/28 of fish have wid -» 

stripes, 


-'ll —*■/ 


b‘. _^-7 


—</sss*3Jg~ 


stripes 





Item g 

The Mice 


A farmer observed the mice that live in his field. Ee found 
that the.mice were either fat or thin. Also, the mice had either 
black tails or white tails. 

This made him wonder if thtu\: might be a relation between 
the size of a mouse and the color of its tail. So he decided to 
capture all of the mice in one part of his field and observe them ^ 
The mice that he captured are shown below. 

BO YOU THINK THERE IS A RELATION BETWEEN THE SIZE OF THE 
MICE AND THE COIOR OF THEIR TAILS (THAT IS, IS ONE SIZE OF MOUSE 
HORN LIKELY TO HAVE A CERTAIN COLOR TAIL AND VICE VERSA)? 

a. Yes 

b. No 

reason 

8/11 of the f a t mice have black tails and 3/4 of the 
thin mice have white tails. 

2. Fat and thin mice can have either a black or a white tail. 

3. Not all far mice have black tails. Not all thin mice" 
have white tails. 

4. 18 mice have black tails and 12 have white tails. 

5. 22 mice are fat and 8 mice are thin. 




Item 11 


The Dance 


After sapper, some students decide to go dancing. There 
are three boysi Asho k (a), Birendra (3), and Cand (c), and tV'ae 
girls: Lite (l), Meena (M), and Neena (M). 


• V \ 



Ashok Birendra Chand 

(a) (b) (c) 



' p'o’* 

& 


Lil.a Meena Neena 

■ 0 (M) (N) 


One possible pair ot dance partners is A>L, which means 
Ashok and Leela» 

LIST CL OTHER POSSIBLE OOUPLES OT DANGERS. BOYS DO NOT 

dance with boys, and girls do m dance with girls. 





Hern 12:; 


' The Shop pi ng Center 


In a new shopping center, 4 storasare going to be placed on 
the ground floor. 4 BARBER SHIP (B), a DAIRY (D), a G4RMENT1 
STORE {G), and a COFFEE SHOP (c) want to locate there. 


BARBER (B) 


DAIRY (D-) 


f\ 


J\ 



r 

/ 

\ 

V 

1_ 



i < T 

! <ii i 

1 M _ 

/ 



e possible way that the stores could be arranged in the 
< locations is 3DGG. Which »« s the 3«3ER 3®P first, the DORY 
next, then the GRRKENTS STORH ,nd the 00FF5S 3®? l, st . 

LISTttL THE OTHER POSSIBLE rtYS THff THE STORES CU BE 

lined up in the four locations. 
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